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* ULR CH CHEM CAL, 1400 LOCKPORT AVENUE;

* | NDI ANA GAS AND CHEM CAL, 1341 HULMAN STREET;
*  FARMERS BUREAU CO- CP, 2600 SOQUTH 13TH STREET,;
*  MCDERN ALBUM 1299 VORHEES STREET,

* G BOARD RAI LRCAD, 2301 19TH STREET.

THE POPULATI ON OF 61, 125 RESI DENTS | N TERRE HAUTE OBTAI NS WATER FROM A M XTURE OF WELL WATER AND WATER FROM
WABASH RIVER. THE CI TY WATER SYSTEM WELLS ARE LOCATED APPROXI MATELY 3 M LES NORTH NORTHWEST CF THE  EAST
PLANT. TWD PARTS OF GROUNDWATER FROM THE WELLS ARE BLENDED W TH ONE PART SURFACE WATER FROM THE WABASH Rl VER
AND DELI VERED VI A SERVI CE LI NES TO AREAS AS FAR SOUTH AS MARGARET AVENUE. ALTHOUGH CI TY WATER | S AVAI LABLE,
SOMVE RESIDENTS IN THE VI N TY OF THE EAST PLANT SI TE OBTAI N THEI R WATER FROM PRI VATE WELLS. NO RESI DENTI AL
PROPERTY OR RESI DENTI AL WELLS BORDER THE EAST PLANT SITE. FIGURE 3 SHOAS THE LOCATI ON OF RESI DENTI AL WELLS
I'N THE AREA, | NCLUDI NG APPROXI MATELY 30 CONSI DERED DOMNGRADI ENT OF THE EAST PLANT SITE. THE AVERAGE PRI VATE
VWELL DEPTH IS 65 FT.

1.1.3 LAND USE/ ZONI NG

THE EAST PLANT SITE |'S LOCATED I N A HEAVY | NDUSTRI AL (M2) ZONI NG CLASSI FI CATI ON ACCORDI NG TO LOCAL ZONI NG
ORDI NANCE AUTHORI TIES. A PORTION OF THE | MC PROPERTY, QUTSI DE (AND UPGRADI ENT) OF THE ORI G NAL DI SPCSAL
AREAS, |'S USED AS AN EMPLOYEE PI CNI C AREA

#PH
1.2 PLANT H STORY

LAND PARCELS MAKI NG UP THE SO CALLED EAST PLANT PROPERTY (36.8 ACRES) WERE PURCHASED BY COMMERCI AL SOLVENT
CORPCRATI ON (CSC) IN 1946 FROM THREE | NDI VI DUALS, FROM THE CE& R/ R, AND FROM THE WABASH & ERI E CANAL CO
PRICR USE OF TH S PROPERTY WAS FOR AGRI CULTURAL ACTIVITIES. N 1946, A SMALL FACI LI TY WAS CONSTRUCTED ON A

S| X- ACRE SEGMENT OF TH S PROPERTY FOR MANUFACTURI NG PACKAG NG AND WAREHOUSI NG OF TECHNI CAL- GRADE BENZENE
HEXACHLORI DE (BHC-TECH ). THI'S MATERI AL WAS SOLD TO | NSECTI G DE MANUFACTURERS AS A RAW MATERI AL FOR THE
PRODUCTI ON CF AN | NSECTI Cl DE FOR CONTRCL CF THE COTTON BOLL WEEVIL. PRCDUCTI ON OF BHG-TECH. AT TH S FACI LI TY
CEASED I N 1954. PROCESS EQUI PMENT AND BU LDI NGS WERE PARTI ALLY DI SVANTLED AND DEMOLI SHED - ONLY THE
WAREHCUSE, THE PROCESS CONTRCL BU LDI NG, AND SOVE STORAGE TANKAGE REMAI NED.

IN 1966, THE BHC TECH. WAREHOUSE WAS CONVERTED | NTO AN ANI MAL HOUSI NG FACI LI TY I N WH CH EVALUATI ON OF THE
EFFECTI VENESS OF ANl MAL GROMH PROMOTANTS WAS CONDUCTED. THI'S TESTI NG WAS CONDUCTED ON A SVALL NUMBERS OF
SWNE, CATTLE, AND SHEEP.

CSC WAS PURCHASED BY | NTERNATI ONAL M NERALS & CHEM CAL CORPORATI ON IN M D-1975.
1.3 NATURE AND EXTENT CF CONTAM NATI ON

BHC-TECH. 1S A M XTURE OF SEVERAL | SOMERS, PRI MARI LY ALPHA, BETA, GAMMA, AND DELTA. THE GAMVA | SOVER OF BHC,
WAS THE ONCE W DELY USED PESTI Cl DE "LI NDANE". ONLY BHC- TECH. WAS PRODUCED AT THI'S SITE, I T WAS NOT

PURI FI ED TO PRCDUCE LI NDANE. BHC- TECH. PRCDUCED AT THI' S SITE WAS SOLD TO OTHERS AS A RAW MATERI AL FCR

I NSECTI CI DE PRCDUCTI ON.

IN MD-1979 SO L SAVPLES, SURFICl AL AND SUBSURFI G AL, WERE TAKEN BY IMC AND P. E. LAMOREAUX AND ASSCCI ATES.
RESULTS OF THE SAVPLI NG PROGRAM SHONED THAT OVER 90 PERCENT OF THE CONTAM NATI ON WAS W THI N SEVEN FEET OF THE
SURFACE AND WELL ABOVE THE GROUNDWATER TABLE. THE SHALLOW DEPTH OF CONTAM NANT PENETRATI ON, 25 YEARS AFTER
PLANT OPERATI ON WERE DI SCONTI NUED, | LLUSTRATES THE LOW MOBI LI TY OF BHC- TECH. SEVEN MONI TORI NG WELLS WERE
INSTALLED AT THE SITE. GROUNDWATER SAMPLES | NDI CATED THE PRESENCE OF MEASURABLE BHC CONCENTRATI ONS | N TWD OF
THE SEVEN WELLS.

I'N 1980, CAMP DRESSER & MCKEE, | NC. ENVI RONMENTAL ENG NEERS, ADVI SED ON METHODS FOR PREVENTI NG OFF- SI TE

M GRATI ON OF BHC- TECH.  APPROXI MATELY 18,500 YARDS OF SO L, RUBBLE, PIPING AND OTHER DEBRI S WERE EXCAVATED
AND PLACED I N A SECURE CLAY- CAPPED MOUND. SO L SAMPLES WERE COLLECTED AND ANALYZED TO CONTROL THE REMOVAL OF
SO LS IN THE SITE CONTAI NING | N EXCESS COF 50 PARTS PER M LLI ON OF BHC. THE RESI DUAL CONCENTRATION OF BHC



REMAINING IN THE ON-SITE SO L |'S SUBSTANTI ALLY LESS THAN 50 PPM THE CLAY MOUND WAS DESI GNED | N ACCORDANCE
W TH GUI DELI NES FOR CLOSURE OF HAZARDQUS WASTE LANDFI LLS AS PUBLI SHED BY U. S EPA (43 FR 59011, DECEMBER 18,
1978). THE MOUND CAP CONSI STS OF A MNIMUM OF 6 | NCHES OF CLAY COVERED BY 12 | NCHES OF COMMON FI LL AND 6

I NCHES OF LCAM

THE CAP SYSTEM | NCLUDED A SURFACE DRAI NAGE COLLECTI ON SYSTEM AND SO L GAS VENTING THE CAP | S CURRENTLY I N
SOUND CONDI TI ON AND SUPPORTS A THI CK, GREEN VEGETATI VE GROMH OF CROMN VETCH. MONI TORI NG WELLS  UPSTREAM

AND DOMSTREAM CF THE MOUND HAVE BEEN MONI TORED QUARTERLY SINCE 1981 AND RESULTS SENT TO THE | NDI ANA STATE

BOARD OF HEALTH.

I'N 1984, CHLOROFORM WAS FOUND I N ONE WELL (7 PPB) AT THE EAST PLANT SI TE BY WESTON SPUR, THE EPA TECHNI CAL
ASS| STANCE TEAM ( TAT) CONTRACTOR. CHLORCOFORM WAS NOT USED I N ANY | MC EAST PLANT PROCESS OR OPERATI ONS. THE
CHLOROFORM WAS FQUND | N VELL B-5 WHI CH | S UPGRADI ENT OF THE CAPPED MOUND AND CLOSE TO THE EASTERN BOUNDARY OF
THE | MC FACI LI TY. TAT CONCLUDED THAT THE CHLOROFORM WAS LI KELY EMANATI NG FROM AN OFF- SI TE SOURCE EAST OF THE
FACI LI TY.

TAT' S SI TE ASSESSMENT, COMPLETED I N 1985, CONCLUDED THAT THE WASTE MOUND "1 S NOT PRESENTLY ADVERSELY

I MPACTI NG THE GROUNDWATER | N THE SURROUNDI NG AREA". TH S CONCLUSI ON WAS BASED ON SAMPLI NG AND ANALYSI S WORK
FOR BOTH CHLORCFORM AND LI NDANE. THE ANALYTI CAL WORK PERFORMED BY WESTON- SPER SHOAED NO PRESENCE CF LI NDANE
IN ANY OF THE SAMPLES.

1.3.1 FATE AND TRANSPORT OF SI TE CHEM CALS
BHC

RESEARCH HAS SUGGESTED THAT PHOTCLYSIS CF BHC | N THE ENVI RONMENT W LL NOT BE AN | MPORTANT PROCESS DUE TO THE
LOW LI GHT ADSCRPTI ON CCEFFI Cl ENTS ABOVE 290 NM  DESPI TE THE LI M TED LI GHT ADSORPTI ON, SEVERAL PAPERS HAVE
REPORTED LI NDANE ( GAMVA- BHC) AS WELL AS ALPHA, BETA, AND DELTA PHOTCOLYSIS. THE DATA |'S SUSPECT AND THE
REPORTED PHOTCLYSI S IS LI KELY DUE TO PROCESSES SUCH AS PHOTOREACTI ON CAUSED BY | MPURITIES | N THE BHC  USED.

OXI DATI ON CF BHC | SOVERS | N THE ENVI RONMENT IS NOT A SI GNI FI CANT PROCESS.  ACTUAL ATTEMPTS TO OXIDI ZE IN
AQUATI C SYSTEMS USI NG CZONE (LI NDANE | N HEXANE OR WATER- ACETONE SCLVENT), CHLORI NE, POTASSI UM PERVANGANATE,
AND POTASSI UM PERSULFATE HAVE NOT BEEN SUCCESSFUL.

LI M TED DATA ON THE HYDROLYSI S RATES FOR THE | SOVERS OF BHC | NDI CATE THAT TH S PROCESS |'S NOT S| GNI FI CANT | N
THE ENVI RONVENT. BHC (ALL | SOVERS) |'S BELI EVED TO HAVE A HYDROLYSI S HALF LI FE OF MORE THAN TWD  YEARS
(CALLHAN ET AL, 1979).

THE RESEARCH DATA AVAI LABLE ON VOLATI ZATI ON OF BHC AND LI NDANE ( GAMVA | SOVER) HAVE | NDI CATED THAT THE
VOLATI ZATI ON OF LI NDANE FROM SCLUTI ON | S SLOW AND THEREFORE NOT AN | MPORTANT TRANSFER PRCCESS.

I N SUBSURFACE SO L ENVI RONVENTS, THE ADSCRPTI ON OF LINDANE IS CRITI CAL AND ULTI MATELY AFFECTS THE MOVEMENT,
UPTAKE, AND M CRCBI AL AND CHEM CAL DECOVPCSI TI ON. LI NDANE ADSCRPTI ON | S PROPORTI ONAL TO THE ORGANI C CONTENT
OF THE SO L, AND TO A LESSER EXTENT, THE M NERAL FRACTI ON ( CATI ON EXCHANGE CAPACI TY AND SURFACE AREA). I T
HAS BEEN REPORTED THAT AN I NCREASE IN SO L MJ STURE CONTENT MAY DECREASE ADSORPTI ON, BUT | T MAY ENHANCE

Bl QACTIVITY. FREUNDLI CH ADSORPTI ON | SOTHERVS AND ORGANI C CARBON NORVALI ZED ADSORPTI ON CONSTANTS FCR LI NDANE
CAN BE FOUND I N THE LI TERATURE FOR OF BHC | NDI CATE THAT SUBSEQUENT DEPOSI TI ON AND TRANSFORMATI ON | N ANAERCBI C
ENVI RONMVENTS MAY BE THE MOST | MPORTANT FATE FOR BHC.

I NFORVATI ON AVAI LABLE ON THE BI QACCUMULATI ON OF THE FOUR | SOMERS | NDI CATES THAT THEY ARE NOT EXTENSI VELY
Bl QACCUMULATED | N ORGANI SV, CONCENTRATI ON FACTORS VARY FROM ABQUT 10 TO 500 DEPENDI NG ON THE | SOVER AND
ORGANI SM  ONE STUDY CONCLUDED THAT THE BETA | SOVMER SHOWED THE GREATEST TENDENCY TO ACCUMULATE.

| SOVERI ZATI ON TO THE BETA FORM WAS SUGGESTED AS A PCSSI BLE EXPLANATI ON

VERY LI TTLE | NFORMATI ON |I'S AVAI LABLE ON Bl OTRANSFORVATI ON PROCESSES OF ALPHA, BETA, OR DELTA BHC. HOWEVER,
I T HAS BEEN SUGGESTED THAT ALL THREE OF THESE | SOVERS ARE POTENTI AL Bl OTRANSFORNMATI ON PRCDUCTS COF LI NDANE.
I NTERCONVERSI ON OF BHC | SOVERS | N AQUATI C ENVI RONVENTS CAN COWPLI CATE FATE AND TRANSPORT CONCLUSI ONS FCR

I NDI VI DUAL | SOVERS. NUMEROUS RESEARCH PRQJECTS HAVE | DENTI FI ED M CROORGANI SM5 CAPABLE OF  TRANSFORM NG

LI NDANE. TRANSFORVATI ON PRODUCTS FOR A VARI ETY OF M CROORGANI SMS | NCLUDE: ENTACHL OROCYLCLCOHEXANE,
TETRACLORCCYCLOHEXANE, CHLORI NATED PHENCLS, CHLCRI NATED BENZENES, AND BENZENE. | T IS GENERALLY ACCE AND
DEGRADATI ON OF LI NDANE | S MORE FAVCRABLE UNDER ANAERCBI C CONDI Tl ONS.



1.4  HYDROGEQLOGY

1.4.1 HYDRAULI C CONDUCTI VI TY

A SERIES OF R SI NG AND FALLI NG HEAD TESTS WERE CONDUCTED ON THE BOREHOLE TO OBTAI N | NFORVATI ON ON AQUI FER
PERMVEABI LI TY. TH S | NFORVATI ON SUPPLEMENTED EXI STI NG | NFORVATI ON DEVELCPED BY PELA IN THEIR EXTENSIVE  SI TE
HYDROGECQLOA C | NVESTI GATI ON PERFCRMED IN 1980. THE AQUIFER IS KNOM TO BE H GHLY PERMEABLE.

1.4.2 SO L ATTENUATI ON CAPACI TY

A DETERM NATI ON COF THE LOCAL SO L ATTENUATI ON CAPACI TY FOR LI NDANE WAS CARRI ED QUT BY MEASUR NG THE ORGANI C
CARBON CONTENT OF UNDI STURBED NATI VE SO LS OF THE TYPE THAT ARE CONTAI NED I N THE CLAY MOUND. DETERM NATI ON
OF THE ORGANI C CARBON CONTENT ALLONED CALCULATION CF THE SO L SORPTI ON CONSTANT. A RETARDATI ON FACTOR WAS
THEN CALCULATED. TH S FACTCR | S A RELATI VE MEASURE OF THE VELCCI TY OF A CONTAM NANT RELATI VE TO THE MEAN
VELOCI TY OF THE GROUNDWATER

THE RETARDATI ON FACTOR, R IS A FUNCTI ON OF THE SORPTI ON CONSTANT, SO L BULK DENSI TY AND EFFECTI VE PORCSI TY:
R=1+PB(1-NE XK
NE

SPECI FI C VALUES FOR PARAMETERS APPLI ED TO THE | MC SI TE ARE AS FOLLOWG:

PB = SO L BULK DRY DENSITY = 1.90 K@ L
(VALUE FOR SAND AND SI LT OBTAI NED FROM " AN | NTRODUCTI ON TO
GEOTECHNI CAL ENG NEERI NG, HOLTZ & KOVACS, PRENTI CE-HALL, 1981)
NE = EFFECTI VE PORCSI TY (UNI TLESS) = 0. 32

(VALUE FOR SAND AND SILT OBTAI NED FROM " GROUNDWATER & WELLS",
DRI SCOLL, F. G, 2ND ED TION, JOHNSON DI VI SI ON, 1986)

K = SORPTI ON CONSTANT (L/KG = 9.5 TO 15
ON THE BASI S OF THESE PARAMETERS, THE RETARDATI ON FACTOR, R, VAR ES FROM 39 TO 62.

THE RETARDATI ON FACTOR, R IS DEFI NED AS THE MEAN VELOCI TY COF WATER THROUGH SO L Di VI DED BY THE APPARENT NMEAN
VELOCI TY OF THE SOLUTE (LI NDANE) THROUGH THE SO L. A VALUE OF R APPRCACH NG 1 WOULD | NDI CATE A "NO SO L"
CONDI TI ON, OR LI TTLE RETARDATI ON. THE RETARDATI ON FACTORS CALCULATED FOR THE | MC SITE, | NDI CATE SUBSTANTI AL
ATTENUATI ON OF ANY LI NDANE WH CH M GHT BE DI SSOLVED BY PERCOLATI NG RAI NVATER

1.4.3 SITE GGOLOGY

THE | MC EAST PLANT |'S UNDERLAI N BY APPROXI MATELY 85 FEET OF GLACI AL QUTWASH OVERLYI NG BEDROCK.  TH' S QUTWASH
I'S COVERED I N SOVE AREAS BY UP TO SEVEN FEET OF BLACK SILTY CLAY. BEDROCK BENEATH THE QUTWASH | S GRAY SHALE
WTH COAL SEAMS COF PENNSYLVANI AN AGE THAT SLOPES NORTHWARD APPROXI MATELY 17 FEET PER M LE.

THE UPPER 15 TO 25 FEET OF QUTWASH CONSI STS OF BROMN FI NE- TO COARSE- GRAI NED SAND CONTAI NI NG SOVE BOULDERS.
THE LOAER PART CONSI STS OF GRAY FI NE- TO COARSE- GRAI NED SAND AND GRAVEL WHI CH | NCREASES IN SI ZE DOMMWARD TO
BOULDERS.

1.4.4 GROUND WATER

GROUND WATER OCCURS | N THE AREA | N THE CONSCLI DATED BEDROCK AND | N THE OVER- LYI NG UNCONSCLI DATED DEPCSI TS.
THESE UNCONSOLI DATED DEPCSI TS ARE THE PRI NCI PAL SOURCE CF GROUND WATER I N THE AREA.

THE SAND AND GRAVEL QUTWASH DEPCSI TS OF THE WABASH RI VER VALLEY CONSTI TUTE THE THI CKEST AND MOST EXTENSI VE
AQUI FER OF THE AREA. GROUND WATER | N THESE DEPCSI TS OCCCURS UNDER ARTESI AN AND WATER TABLE CONDI TI ONS.

ARTESI AN CONDI TI ONS OCCUR | N AREA WHERE THE GLACI AL QUTWASH | S OVERLAI N BY GLACI AL TILL, WHEREAS WATER TABLE
CONDI TI ONS OCCUR I N THE STUDY AREA. THE SATURATED THI CKNESS OF THE WATER TABLE AQU FER RANGES FROM 50 FEET
NEAR THE EDGE OF THE Rl VER VALLEY TO MORE THAN 100 FEET NEAR THE RIVER I N THE STUDY AREA, THE SATURATED



THI CKNESS OF THE AQUI FER | S ABQUT 60 FEET.

THE REG ONAL GROUND WATER MOVEMENT | S VEST TOMRD THE WABASH RI VER. HOWEVER, CHANCES I N THE GENERAL DI RECTI ON
OF GROUNDWATER MOVEMENT CAN OCCUR LOCALLY BY GROUNDWATER W THDRAWALS, TOPOGRAPHY, AND THE CONFI GURATI ON CF
THE BEDROCK SURFACE. AT THE PLANT SI TE THE GROUNDWATER MOVEMENT |S TO THE NORTH NORTHWEST.

WATER- VELL DRI LLERS I N THE AREA HAVE REPCRTED YI ELDS AS H GH AS 2, 700 GPM (GALLONS PER M NUTE) FROM WELLS IN
THE UNCONSCLI DATED DEPCSI TS. THE AVERACE YI ELD PER WELL BASED ON A STUDY CONDUCTED BY THE U. S. CGEOLOG CAL
SURVEY IN 1973 IS APPROXI MATELY 660 GPM

UNTI L THE 1960'S, THE SOURCE OF RAWWATER FOR THE TERRE HAUTE MUNI Cl PAL SUPPLY WAS THE WABASH RI VER

W THDRAWAL WAS SUBSEQUENTLY UNDERTAKEN TO ALLOW BLENDI NG BLENDI NG CONTI NUES TCDAY ON A YEAR- ROUND BASI S AND
CONSI STS OF ABQUT 2/ 3 GROUNDWATER BLENDED W TH ABQUT 1/3 SURFACE WATER. A NEAR- TERM GOAL OF THE LOCAL
UTILITY IS TO ATTAIN A 50-50 BLEND.

THE MUNI G PAL WATER UTI LI TY, WH CH PROVI DES WATER THROUGHQUT THE CI TY, HAS FI VE SUPPLY WELLS | MVEDI ATELY
ADJACENT TO THE WABASH RI VER UPSTREAM ( NORTH) OF DOANSTREAM TERRE HAUTE. REPORTS PREPARED IN 1979 FOR THE
WATER UTI LI TY BY A CONSULTI NG GCROUNDWATER HYDROLOGY FI RM ( KECK CONSULTI NG SERVI CES, EAST LANSING M) STATE
THAT THESE WELLS, WH CH ARE ABCQUT 130 FEET DEEP, ARE HYDRAULI CALLY CONNECTED TO THE WABASH RI VER THE
REPORTS CONCLUDE THAT GROUNDWATER AVAI LABLE TO THESE WELLS |'S REPLENI SHED ALMOST SOLELY BY | NFI LTRATI ON FROM
THE WABASH RI VER AND THAT WELL PRODUCTI ON | S CONTRCLLED ALMOST EXCLUSI VELY BY R VER STACGE LEVELS.

1.4.6 GROUNDWATER SAMPLI NG

GROUNDWATER AT SI X ON-SI TE AND SI X OFF-SI TE LOCATI ONS WAS SAMPLED AND ANALYZED FCR THE FOUR | SOVERS OF BHC
AND CHLOROFORM  THE ON-SI TE WELLS | NCLUDED THREE UPGRADI ENT (B-1, B-2 AND B-5) AND THREE DOMNGRADI ENT
(B-9, B-10 AND B-11) OF THE MOUND. THE OFF-SI TE WELLS | NCLUDED 2 RESI DENTI AL WELLS DOANGRADI ENT OF THE (ON
STEWART AVENUE AND ON 11TH STREET) AND FOUR WELLS LOCATED ON THE ULRI CH CHEM CAL COWPANY PROPERTY

(MONI TORI NG VEELLS MW1, MW 3, MM 7 AND MVW9). THE LOCATIONS OF ALL OF THESE MONI TORI NG PO NTS ARE SHOMWN ON
FI GURE 4. DATA AND RESULTS ARE PRESENTED I N THE APPENDI X

1.4.7 SURFACE WATER

IN THE | MVEDI ATE AREA OF THE PLANT SITE, A DRAI NAGE DI VI DE EXTENDS NORTHEAST FROM THE SOUTHWESTERN PART CF
THE PROPERTY. PRECI PI TATI ON THAT FALLS ON THE SOUTHEASTERN HALF CF THE PLANT SI TE DRAINS SOUTHWARD | NTO
THOVMPSON DI TCH.  SURFACE WATER IN A SMALL PART CF THE NORTHEASTERN SI DE OF THE PLANT SI TE DRAINS TOMRD A
TOPOGRAPH C LOWNV TO THE NORTHEAST. A CI NDER DI KE AROUND THE DI SPCSAL AREA ON THE NORTHWESTERN PART COF THE

SI TE ONCE SERVED TO | MPQUND THE SURFACE DRAI NAGE I N THE AREA, RESULTI NG I N DOMWARD PERCOLATI ON OF SURFACE
WATER | NTO THE GLACI AL QUTWASH AQUIFER.  TH S DI KE WAS EXCAVATED AND PLACED | NTO THE DI SPOSAL MOUND ALONG

W TH THE CONTAM NATED SO L ASSCCI ATED W TH THE | MPOUNDMENT. NATURAL DRAI NAGE QUTSI DE OF THE MOUND NOW FLOWG
TOMRD THE NORTHVEST. RUNCFF FROM THE DI SPOSAL MOUND |'S COLLECTED | N A CONCRETE | NTERCEPTI NG DI TCH

SURROUNDI NG THE MOUND. | T IS THEN CHANNELED TO A GRAVEL PERCOLATION PI'T LOCATED DI RECTLY SOUTH OF THE MOUND.

1.5 PUBLI C HEALTH | SSUES

AN OBVI QUS POTENTI AL HEALTH CONCERN ASSOCI ATED WTH THE | MC EAST PLANT SITE IS THE WATER QUALITY OF THE
WABASH RI VER VALLEY AQUI FER. CONTAM NATI ON OF THE AQUI FER COULD | MPACT RESI DENCES USI NG THE AQUI FER AS A
WATER SUPPLY.

QUARTERLY ONSI TE GROUNDWATER MONI TORI NG WELLS ANALYSES FOR A PERI OD CF SI X YEARS HAS SHOAN THAT ONLY TWD
WELLS CONTAI N MEASURABLE CONCENTRATI ONS OF BHC. THESE WELLS ARE LOCATED | MVEDI ATELY DOMSTREAM OF THE CAPPED
MOUND AND CONTAI N BHC | SOVERS AT OR BELOW NAXI MUM CONCENTRATI ON LEVEL GOAL (MCLG. THE ONLY REPORTED
OCCURENCE OF BHC I N OFFSI TE GROUNDWATER SAMPLES | S THAT OF DELTA | SOVMER FOUND | N THE ULRI CH CHEM CAL WELLS
NUMBER 7 AND 9 DURING THE R FI ELD WORK.  THE DATA FOR THI S ONE OCCURRENCE ARE H GHLY SUSPECT. NO BHC HAS
EVER BEEN FOUND | N RESI DENTI AL VELLS.

THE | MC EAST PLANT SITE I'S NOT' ENDANGERI NG PUBLI C HEALTH | N THE GENERAL AREA.
1.5.1 CHLOROFORM

AS DOCUMENTED, THERE IS NO H STORY OF CHLOROFORM USE ON THE IMC SITE. CHLOROFORM | S KNOWN TO BE UBI QUI TQUS I N



THE ENVI RONMENT AND IS OFTEN FOUND | N TREATED DRI NKI NG WATER SUPPLI ES AS A RESULT OF CHLORI NATI ON OF
NATURALLY OCCURRI NG ORGANI C MATERI ALS I N THE WATER  THE BODY OF DATA ACCUMULATED ON THI' S SITE, | NCLUDI NG THE
1984 TAT | NVESTI GATI ON AND THE MOST RECENT SAMPLI NG DONE AS PART OF THE RI, SHOW CHLOROFORM BEI NG  DETECTED
UP AND DOMGRADI ENT OF THE SI TE AND DI SPCSAL MOUND.  CHLOROFORM CONCENTRATI ONS ON SI TE FALL FAR BELOW THE
SAFE DRI NKI NG WATER ACT NMAXI MUM CONTAM NANT LEVEL (MCL) OF 100 PPB. AS STATED IN THE WORK PLAN, EPA

CONSI DERS THE MCLS TO BE ONLY RELEVANT/ APPLI CABLE AMBI ENT STANDARD FOR GROUNDWATER CONTAM NATI ON.

THE H GHEST CONCENTRATI ONS DETECTED | N THE LAST SAMPLI NG ROUND ( EXCEPT FOR MATRI X SPI KES WH CH REPRESENT
LABCRATCRY | NDUCED CONTAM NATI ON FOR QUALI TY CONTROL PURPCSES) ARE 1.9 PPB I N TANK TRUCK WATER ( FI ELD BLANK
FOR GROUNDWATER) AND 1.6 PPB I N BAKED QUARTZ SAND (FI ELD BLANK FCR SAL).

CHLOROFORM WAS DETECTED AT 0.3 AND 0.4 PPB IN THE TWO SAMPLES TAKEN AT WELL B-10A | MVEDI ATELY DOWNGRADI ENT OF
THE MOUND. CHLOROFORM WAS ALSO DETECTED AT 3.3 PPB AT MONI TORI NG WELL #3 ON THE ULRI CH CHEM CAL PROPERTY
AND AT 10.9 AND 9.9 PPB I N GROUNDWATER AT THE STEWART AVENUE AND 11TH STREET RESI DENCES, RESPECTI VELY.

I'N SUMVARY:

* CHLOROFORM CONCENTRATI ONS | N GROUNDWATER | N THE ENTI RE REG ON
AS DETECTED | N THE SAMPLI NG PROGRAMS ASSCOCI ATED WTH THI S
PRQJECT FALL WELL BELOW THE MCL CONCENTRATI ON OF 100 PPB.

* CHLOROFORM  WH CH HAS GENERALLY NOT BEEN DETECTED I N SAMPLES
TAKEN, DI RECTLY UNDER THE IMC SITE | S AT LEAST ONE CRDER OF
MAGNI TUDE LOWNER | N CONCENTRATI ON THAN CHLCOROFORM DETECTED
DOANGRADI ENT OF THE SI TE.

* THERE | S CLEARLY NO CAUSE- AND- EFFECT RELATI ONSH P BETWEEN THE
NEGLI G BLE CHLOROFORM FOUND ONSI TE AND THE LOW CONCENTRATI ONS
DETECTED OFFSI TE. | SOLATED | NSTANCES OF OFFSI TE RESI DENTI AL
VELL CHLOROFORM CONTAM NATI ON CANNCT BE ATTRI BUTED TO THE SI TE.

FOR THESE REASONS, THE PRESENCE OF CHLORCFCRM SHOULD NOT BE AN | SSUE FCR FURTHER STUDY | N REGARD TO TH S
SI TE.

1.5.2 BHC TECH

THE OCCURRENCE OF BENZENE HEXACHLORI DE- TECH (BHC- TECH. ) AND | TS PRODUCTI ON AND DI SPCSAL HI STORY ON THE | MC
SI TE ARE WELL DOCUMENTED. THE | SSUES TO BE ADDRESSED I N TH S PROGRAM ARE THE EFFECTI VENESS OF THE SI TE
CLOSURE AT PREVENTI NG THE FURTHER M GRATI ON OF BHC, THE | MPACTS OF THE BHC REMAI NI NG | N THE GROUNDWATER AND
THE | NVESTI GATI ON | NTO THE COST/ BENEFI T PROPERTI ES OF OTHER REMEDI AL ACTI ONS.

THE DATA PERTAI NI NG TO BHC ANALYSES CONDUCTED DURI NG THE R AND THE RESULTS OF | MC' S CONTI NU NG QUARTERLY
MONI TORI NG PROGRAM ARE APPENDED FOR REFERENCE.

OF THE FOUR | SOMERS CF BHC, ONLY THE "GAMVA" | SOVER, ALSO KNOAN AS LINDANE, IS A PRORTY POLLUTANT. IT IS
ALSO THE O\LY | SOVER FOR WH CH AN MCL HAS BEEN ESTABLI SHED. THE MCL FCR LI NDANE | N DRI NKING WATER | S 4 PPB.
A MCLG CF 0.2 PPB HAS BEEN PROPOSED BY EPA FOR LI NDANE.

LI NDANE WAS DETECTED | N THE GROUNDWATER ONSI TE DURI NG THE R PROGRAM ONLY AT B- 9A AND B- 10A AT CONCENTRATI ONS
OF 0.029 PPB AND 0.043 TO 0. 05 PPB RESPECTI VELY. BOTH OF THESE LOCATI ONS ARE | MVEDI ATELY DOANGRADI ENT OF
THE DI SPCSAL MOUND AND BOTH SHOW CONTAM NATI ON LEVELS LONER THAN THE MCL AND MCLG AS CONFI RMVED BY THE BCDY OF
DATA ACCUMULATED DURI NG THE QUARTERLY MONI TORI NG PROGRAM  THE DATA ALSO SHOW THAT THESE LOW LEVELS OF

LI NDANE ARE DECLI NI NG AND ARE NOW WELL BELOW THE MCLG OF 0.2 PPB. FIGURE 1 SHOAS PLOTS COF LI NDANE

CONCENTRATI ONS IN B-9A AND B- 10A

GROUNDWATER W TH RESPECT TO TI ME.

ALL OTHER GROUNDWATER SAMPLI NG LOCATI ONS, ON AND OFFSI TE, SHOAED NO DETECTABLE LI NDANE.



LI NDANE WAS DETECTED (0.051 PPB) IN SO L AT THE SB-1 BORI NG AT THE GROUNDWATER | NTERFACE AND WAS DETECTED
(0.029 PPB) IN THE 1 FOOT DEEP SO L SAMPLE TAKEN AT THE PI CNI C AREA. BOTH OF THESE VALUES ARE VEELL BELOW
THE 50 PPM TARGET CLEANUP VALUES ESTABLI SHED AND | MPLEMENTED | N 1980.

AS STATED | N THE WORK PLAN, EPA CONSI DERS THE MCLS TO BE THE RELEVANT/ APPLI CABLE AMBI ENT STANDARD FOR
GROUNDWATER CONTAM NATI ON AT THI S SI TE.

THE CONCLUSI ON THAT CAN BE DRAWN | S THAT THE CURRENTLY | MPLEMENTED RCRA CLOSURE | S EFFECTI VE AT CONTROLLI NG
LI NDANE | N THE GROUNDWATER TO BELOW CURRENT MCL AND THE MORE STRI NGENT PROPOSED MCLG LEVELS.

1.6  ENFORCEMENT

ON MAY 6 1986, THE U.S EPA REG ONAL ADM NI STRATCR FOR REG ON V SI GNED A CERCLA 106 ADM NI STRATI VE CONSENT
ORDER (ORDER) W TH | MC THAT STI PULATES THE UNDERTAKI NG OF A REMEDI AL | NVESTI GATION (RI') AND FEASI BI LI TY STUDY
(FS), BY IMC. AS PART OF THE RI, THE ORDER REQUI RES THAT AN ENDANGERMENT ASSESSMENT BE COWPLETED BY | MC TO
DETERM NE THE ACTUAL OR POTENTI AL HARM PRESENTED BY THE SI TE TO PUBLI C HEALTH, WELFARE OR THE ENVI RONMENT.

THE STATED OBJECTI VES OF THE ORDER WERE: (1) TO DETERM NE FULLY THE NATURE AND EXTENT CF THE THREAT, |F ANY,
TO THE PUBLI C HEALTH OR VELFARE OR THE ENVI RONVENT CAUSED BY THE RELEASE OR THREATENED RELEASE, |F ANY, OF
HAZARDOUS SUBSTANCES | NTO THE ENVI RONMVENT FROM THE EAST PLANT; AND (2) TO EVALUTE ALTERNATI VES, |F ANY, FOR
THE APPROPRI ATE EXTENT OF REMEDI AL ACTI ON TO PREVENT CR M TI GATE THE M GRATI ON CR THE RELEASE OR THREATENED
RELEASE OF HAZARDOUS SUBSTANCES FROM THE SI TE WHI CH | NCLUDES EVALUATI ON OF PAST REMEDI ATION AT  THE SI TE AND
TO EVALUATE THE NEED FOR AND APPROPRI ATE EXTENT OF ADDI TI ONAL REMEDI AL ACTI ON, | F ANY.

1.7 COMWMUNI TY RELATI ONS

THE S| GNED ORDER FOR UNDERTAKI NG THE RI/ FS WENT QUT FOR PUBLI C COMVENT | N SEPTEMBER 1986. M N MUM COMVENTS
WERE RECElI VED ON THE ORDER DURI NG THE THI RTY DAY COMMVENT PERI OD, AND THE CRDER BECAME EFFECTI VE THEREAFTER

THE | MC SI TE HAS GENERATED LI TTLE PUBLI C | NTEREST CR MEDI A ATTENTI ON SI NCE BEI NG | DENTI FI ED AS A POTENTI AL
SUPERFUND SI TE.

THE DRAFT FEASI BI LI TY STUDY (FS) WENT OQUT FOR A THI RTY DAY PUBLI C COMMENT PERI OD BEG NNI NG MARCH 1988. AN
OPPORTUNI TY FOR A PUBLI C MEETI NG WAS PROVIDED ON APRIL 7, 1988 FOR | NTERESTED PARTIES. FOLLOW NG THE
COVPLETI ON CF THE COMMENT PERI CD ON APRI L 29, 1988 COMMENTS WERE SUMVARI ZED AND | NCLUDED | N THE

ADM NI STRATI VE RECORD. A RESPONSI VENESS SUMVARY | S ATTACHED HERETO

#AE
2.0  ALTERNATI VES EVALUATI ON

THE FS FOR THE | MC SI TE DEVELCPED AND EVALUATED AN ARRAY OF REMEDI AL ALTERNATI VES. A SERI ES OF SCREEN NG
CRI TERI A WERE EMPLOYED TO NARROW THE FI ELD OF PCSSI BLE ALTERNATI VES. THE RESULTI NG FI NAL ARRAY CF
ALTERNATI VES WAS ANALYZED | N DETAI L TO SELECT REMEDI ES THAT ATTAI N AN ACCEPTABLE LEVEL OF EFFECTI VENESS AND
| MPLEMENTABI LI TY, AND WERE COST EFFECTI VE.

2.1 ALTERNATI VE REMEDI AL ACTI ON TECHNOLOG ES EVALUATI ON
THE FOLLOWN NG REMEDI AL TECHNOLOG ES ARE RECOMVENDED FOR CONSI DERATION IN TH' S FEASI Bl LI TY STUDY:
NO ACTI ON
I NCI NERATI ON
OFF- SI TE DI SPCSAL
CHEM CAL TREATMENT
Bl OLOGE CAL TREATMENT

BRI EFLY, THE REMEDI AL TECHNOLOG ES CAN BE DESCRI BED AS FOLLOWE:

NO ACTI ON ( MONI TORI NG AND MAI NTENANCE OF EXI STI NG SYSTEM



THE NO ACTI ON MAI NTENANCE ALTERNATI VE | NCLUDES PERI CDI C MONI TORI NG OF GROUNDWATER, FENCE NMAI NTENANCE, AND
LONG TERM MAI NTENANCE OF THE COVER SYSTEM  ALL MATERI ALS, | NCLUDING THE SO L DI SPCSED I N THE CLAY- CAPPED
MOUND, WOULD BE LEFT | N PLACE.

I NCI NERATI ON

TH S TECHNCOLOGY | NVOLVES THE H GH TEMPERATURE DESTRUCTI ON OF CONTAM NANTS PRESENT ONSI TE. MATERI ALS MAY BE
BURNED I'N EI THER A PERVANENT OR TEMPCRARY (MCBI LE) ON-SI TE OR OFF-SI TE | NCI NERATOR

OFF- SI TE DI SPOSAL

LAND DI SPCSAL CF CONTAM NATED MATERI ALS | NVOLVES THE MOVEMENT OF THESE MATERI ALS FROM THEI R ORI G NAL

LOCATI ONS TO A SECURE LANDFI LL. THE MATERI AL DI SPCSED OF MAY BE THE ORI G NAL MATERI ALS PRESENT ON THE S| TE,
OR MAY BE THE REMNANT PRCODUCT OF A TREATMENT PROCESS. HAZARDOUS NMATERI ALS MUST BE DI SPOSED OF I N A RCRA

( RESOURCE CONSERVATI ON AND RECOVERY ACT) APPROVED LANDFI LL.

CHEM CAL TREATMENT

DECHLORI NATI ON OF SEVERAL TECHNI CAL GRADE | NSECTI G DES AT LABCRATCRY SCALE HAS BEEN REPORTED BY SEVERAL
RESEARCHES. ONE PROCESS TAKES PLACE IN AN ALCOHOL MEDI UM BY THE CATALYTI C ACTI ON OF NI CKEL BORIDE I N AN
EXCESS OF SCDI UM BOROHYDRI DE.  THE LABCRATCRY STUDI ES WERE DONE ON | NSECTI G DES DI SSOLVED | N ACETONE AND
SUSPENDED | N WATER.  EXTRACTI ON OF PESTI CI DES FROM SO L AND TREATMENT OF THE EXTRACT BY THI S PROCESS HAS NOT
BEEN REPORTED. SCALING UP TH S TO THE DEGREE NECESSARY TO HANDLE THE MATERI ALS ON SI TE HAS ALSO NOT BEEN
DONE.

BECAUSE THE TECHNCLOGY HAS NOT BEEN PROVED AT LABORATCRY OR COMMERCI AL SCALE, TH S PARTI CULAR PROCESS W LL
NOT BE CONSI DERED AS A VI ABLE TECHNOLOG CAL ALTERNATIVE FOR TH S SITE. A D FFERENT DECHLCORI NATI ON PRCCESS,
USI NG ALKALI NE POLYETHYLENE GLYCOL (APEG PROCESS |'S MORE PROM S| NG FROM LABORATCRY AND FI ELD SCALE
PERSPECTI VE AND | S FURTHER EVALUATED AS REMEDI AL ALTERNATI VE AT TH' S SI TE.

Bl OTREATMENT

Bl OLOG CAL TREATMENT AS APPLIED TO TH S SI TE WOULD | NVOLVE THE USE OF NATI VE M CRCBES, SELECTI VELY ADAPTED
BACTERI A, OR GENETI CALLY ALTERED ANAERCBI C M CROORGANI SM5 TO DEGRADE, I N SITU, THE CONTAM NANTS PRESENT
ON-SITE. CONFLICTING CPI NFONS | N THE LI TERATURE CONCERNI NG THE EFFECTI VENESS COF Bl ODEGRADATI ON | N LI NDANE
TREATMENT, THE POTENTI AL FOR THE DEVELOPMENT OF MORE MOBI LE TOXI C HALOGENATED ORGANI CS AND BYPRODUCTS, THE
REQUI REMENT FCR LONG TERM PI LOT STUDI ES AND THE NEED FOR A WATER PHASE | N THE MOUND ALL CAST DQUBT THAT THE
PURSU T OF TH S ALTERNATI VE WOULD RESULT I N A WORKABLE SOLUTI ON.  ACCCRDI NGLY, BI OTREATMENT W LL NOT BE
FURTHER EVALUATED AS A REMEDI AL ALTERNATI VE AT | MC.

2.2 EVALUATI ON CRI TERI A

THE EVALUATI ON OF REMEDI AL ALTERNATI VES W LL BE PERFORMED USI NG THE FOLLOWN NG CONSI DERATI ONS:

1. OVERALL PROTECTI ON OF HUVAN HEALTH AND ENVI RONMENT
2. COVPLI ANCE W TH ARARS

A APPLI CABLE OR RELEVANT AND APPRCPRI ATE REQUI REMENTS ( MCL
I N GCROUNDWATER)

B. ABILITY OF ALTERNATI VE TO ATTAI N CR EXCEED STANDARDS, OR
REDUCE LI KELI HOOD OF PRESENT OR FUTURE THREATS FROM THE
HAZARDQUS SUBSTANCES
3. LONG TERM EFFECTI VENESS AND PERNMANENCE

4. REDUCTION OF TOXICI TY, MBILITY OF VOLUVE



5. SHORT- TERM EFFECTI VENESS
6. | MPLEMENTABI LI TY
7. COST EVALUATI ON
A CAPI TAL COSTS
B. OPERATI ONAL AND NMAI NTENANCE COSTS
C PRESENT WORTH ANALYSI S
8. SUPPORT AGENCY ACCEPTANCE
9. COWUNI TY ACCEPTANCE CF RI/FS AND PROPCSED PLAN
EACH OF THESE CRITERIA | S MORE FULLY DESCRI BED I N THE FOLLOW NG SUBSECTI ONS.
2.2.1 OVERALL PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONVENT

TH S CRI TERI ON CONSI DERS THE EFFECTI VENESS OF THE ALTERNATI VE | N MEETI NG THE SI TE REMEDI AL CBJECTI VES BASED
ON POTENTI AL HUVAN HEALTH AND THE ENVI RONMENT.

2.2.2 COWPLI ANCE W TH ARARS

TH S CRI TERI ON ADDRESSES REGULATORY CONSTRI ANTS ASSCOCI ATED W TH THE REMEDI AL ALTERNATI VES. THE DEGREE TO

WH CH SI TE REMEDI ATI ON ALTERNATI VES COWPLY W TH APPLI CABLE OR RELEVENT AND APPROPRI ATE REGULATCRY

REQUI REMENTS | S CONSI DERED.  THI S | NCLUDES, FOR EXAMPLE, CERCLA, RCRA, THE CLEAN WATER ACT, AND THE CLEAN Al R
ACT.

2.2.3 LONG TERM EFFECTI VENESS AND PERVANENCE

(A TH' S CRI TERI ON | NCLUDES THE EFFECTI VENESS AND USEFUL LI FE OF REMEDI AL ALTERNATI VES. THE REMEDI AL
ALTERNATI VE | S EVALUATED IN TERVMS OF I TS ABI LI TY TO PERFORM AS DESI RED. THE APPLI CABI LI TY OF THE ALTERNATI VE
TO SI TE CONDI TIONS | S EVALUATED AS | T RELATES TO I TS TECHNI CAL PERFORVANCE. USEFUL LI FE CONSI DERS THE

SERVI CE LI FE OF THE ALTERNATI VE UNTI L REPLACEMENT | S REQUI RED.

(B) TH S CRI TERI ON | NCLUDES OPERATI ON AND MAI NTENANCE REQUI REMENTS AND PREVI QUSLY DEMONSTRATED RELI ABI LI TY
OF THE ALTERNATI VE. PAST DOCUMENTED PERFORVANCE OF THE TECHNOLOGY FOR SIM LAR SI TE CONDI TI ONS | S CONSI DERED.
THE TECHNI CAL AND OPERATI ONAL COVPLEXI TI ES OF THE ALTERNATI VE ARE CONSI DERED AS RELATED TO FUNCTI ONAL

RELI ABI LI TY.

2.2.4 REDUCTION OF TOXIAI TY, MOBILITY OR VOLUME

BENEFI CI AL AND ADVERSE | MPACTS TO THE ENVI RONVENT ARE CONSI DERED FOR EACH REMEDI AL ALTERNATIVE. TH' S
EVALUATI ON CONS| DERS BOTH SHORT- TERM (I . E., CONSTRUCTI ON RELATED) | MPACTS AND LONG TERM | MPACTS.

THE ENVI RONMENTAL | MPACT EVALUATI ON ADDRESSES THE FOLLOW NG SPECI FI C | SSUES FOR EACH ALTERNATI VE:
1. POTENTI AL RELEASE OF CONTAM NANTS TO THE Al R AND GROUNDWATER DURI NG CONSTRUCTI ON.
2. ELI M NATI ON OF CONTAM NANT M GRATI ON AND ELI M NATI ON OF FUTURE POTENTI AL | MPACTS.

THESE POTENTI AL | MPACTS AND OTHER APPLI CABLE | MPACTS, ALONG W TH M Tl GATI ON MEASURES, ARE ADDRESSED FOR EACH
ALTERNATI VE.

2.2.5 SHORT TERM EFFECTI VENESS

TH' S CRI TERI ON ADDRESSES THE SAFETY OF WORKERS AND NEARBY NEI GHBORHOODS OR OTHER POTENTI AL RECEPTORS DURI NG
CONSTRUCTI ON OF THE REMEDI AL ALTERNATI VES. AR QUALITY | MPACTS DUE TO EM SSIONS DURI NG SITE  REMEDI ATI ON



ARE CONSI DERED RELATI VE TO WORKERS AND AREA RESI DENTS. DI RECT CONTACT EXPCSURE TO WORKERS | S ALSO CONSI DERED.
2.2.6 | MPLEMENTABI LI TY

TH S CRI TERI ON CONSI DERS THE CONSTRUCTABI LI TY OF A REMEDI AL ALTERNATI VE BASED ON SI TE- SPECI FI C CONSTRAI NTS
SUCH AS DEPTH TO BEDRCCK, Sl TE ACCESS, EXI STI NG LAND USE, WASTE CHARACTERI STI CS, AND WATER TABLE ELEVATI ONS.
CONSTRUCTI ON PROBLEMS THAT MAY ULTI MATELY | MPACT SI TE REMEDI ATI ON OBJECTI VES ARE | DENTI FI ED. THE TI ME TO
CONSTRUCT/ | MPLEMENT THE REMEDI AL ALTERNATI VE |'S ALSO ESTI MATED. THE TI ME REQUI RED FROM START UP OF THE
REMEDI AL ALTERNATI VE UNTI L DESI RED REMEDI AL RESPONSE OBJECTI VES ARE ACH EVED | S CONSI DERED.

2.2.7 COST EVALUATI ON
THE COST ANALYSI S HAS BEEN CONDUCTED | N THE FOLLOW NG STEPS:
1. ESTI MATI ON OF CAPI TAL AND ANNUAL CPERATI ON AND MAI NTENANCE COSTS;
2. PRESENT WORTH CALCULATI ONS TO ALLOW COVPARI SON OF ALTERNATI VES, AND

3. SENSI TIVITY ANALYSI S OF MAJOR COST | TEMS TO DETERM NE POTENTI AL | MPACTS ON OVERALL COSTS AND
ALTERNATI VE COVPARI SON.

ALL COST ESTI MATES | NCLUDE A 30 PERCENT ENG NEERI NG AND CONTI NGENCY FACTOR.  PRESENT WORTH CALCULATI ONS FOR
FUTURE ANNUAL COSTS ARE BASED ON A 10 PERCENT DI SCOUNT RATE. FUTURE COSTS WOULD BE | NCURRED PRIMARILY I N THE
OPERATI ON AND MAI NTENANCE OF THE ON-SI TE DI SPOSAL MOUND, AND | N GROUNDWATER MONI TCRI NG OVER A 30- YEAR PERI CD
FOLLON NG COVPLETI ON OF ON-SI TE REMEDI AL CONSTRUCTI ON.

2.2.8 SUPPCORT AGENCY ACCEPTANCE

| DEM HAS COMMVENTED ON THE PREFERRED ALTERNATI VES BASED UPON | TS REVIEW OF THE RI/FS AND PROPOSED PLAN.
2.2.9 COVMUNI TY ACCEPTANCE

PUBLI C COMMENTS BASED UPON THE RI/FS AND PROPCSED PLAN HAVE BEEN RECEI VED AND ASESSED.

#DARA
3.0 DETAI LED ANALYSI S OF REMEDI AL ALTERNATI VES

3.1 NO ACTI ON ( MONI TORI NG AND MAI NTENANCE COF EXI STI NG SYSTEM
3.1.0 DESCRI PTI ON

THE WORK ASSOCI ATED W TH THE NO ACTI ON ALTERNATI VE | NCLUDES FENCE MAI NTENANCE, LONG TERM MAI NTENANCE OF
GRCUND- COVER AND FENCI NG AND CONTI NUATI ON OF THE GROUNDWATER MONI TORI NG PROGRAM  THESE ACTI ONS W LL
PROVI DE CONTI NUED PROTECTI ON FOR THE PUBLIC IN THE VICINTY OF THE | MC SI TE.

I'N 1980, AFTER COVPLETI ON OF THE SO L SAMPLI NG PLAN, 28,500 CUBI C YARDS OF CONTAM NATED MATERI ALS VERE
EXCAVATED, MOUNDED AND SECURED BY A 6-1 NCH CLAY CAP AT THE SITE. EXCAVATI ON WAS CARRI ED QUT IN ALL AREAS
UNTI L SO L SAMPLES CONTAI NED LESS THAN 50 PPM BHC. THE AREAS FROM VWH CH CONTAM NATED SO L WAS TAKEN WERE
THEN GRADED, SEEDED AND FERTI LI ZED. THE CLAY COVERED MOUND WAS COVERED W TH ONE FOOT OF COMMON FI LL AND SI X
I NCHES OF SEEDED LOAM  THE VEGE- TATI VE COVER | S NOW FULLY ESTABLI SHED. THE MOUND WAS ENCI RCLED WTH A
CONCRETE DRAI NAGE DI TCH WHI CH DI VERTS DI RECT RUNOFF AWAY FROM THE EDGE OF THE MOUND TOMRD A GRAVEL

I NFI LTRATI ON AREA TO THE SOUTH.

AFTER COVPLETI ON OF THE MOUND, A PERI CDI C GROUNDWATER MONI TORI NG PROGRAM WAS | NSTI TUTED. FIGURE 5 IS A PLOT
OF TOTAL BHC- TECH AND LI NDANE CONCENTRATI ONS VERSUS TI ME AT VEELLS B-9A AND B- 10A, BOTH LOCATED | MVEDI ATELY
DOMGRADI ENT OF THE MOUND. AS THE PLOTS | NDI CATE, CONCENTRATI ON OF LI NDANE | N THE GROUNDWATER DECLI NED
RELATI VELY QUI CKLY AFTER CONSTRUCTI ON OF THE MOUND AND HAS CONTI NUED TO DECLI NE, AT A SLOMER RATE, SINCE
EARLY 1983. OTHER | SOVERS OF BHC SHOW SI M LAR BEHAVI OR. CONCENTRATI ON OF LI NDANE | N THE GROUNDWATER REMAI NS
WELL BELOW THE MCL CONCENTRATION CF 4 PPB AND | S ALSO BELOW THE MCLG CONCENTRATI ON CF 0.2 PPB.



THE SO L CLEANUP AND MOUND CONSTRUCTI ON HAS BEEN EFFECTI VE | N CONTAI NI NG THE SOURCE OF BHCG-TECH. AND I N
REDUCI NG GROUNDWATER CONTAM NATI ON TO WELL BELOW MCL AND MCLG CONCENTRATI ON.

THE DI SPCSAL MOUND |'S SURRCUNDED BY A SECURITY FENCE. THE FENCI NG SHOULD BE CHECKED SEM - ANNUALLY FOR THE
30- YEAR LI FE OF THE REMEDI ATI ON ACTI VITY BY | MC AND MAI NTAI NED AS NECESSARY.

GROUNDWATER MONI TORI NG

GROUNDWATER HAS BEEN TESTED ON A QUARTERLY BASI S FCR BHC. BACKGROUND WATER QUALITY IS ASSESSED BY MONI TORI NG
UPGRADI ENT WELLS PW1 (PRODUCTI ON WELL), B-1, AND B-2. DOWGRADI ENT WELLS THAT HAVE BEEN USED TO MONI TOR
THE GROUNDWATER QUALI TY ARE OBSERVATI ON VEELLS B-9, B-10, B-11. TH S MONI TORI NG PROGRAM W LL BE CONTI NUED FOR
THE 30- YEAR MONI TORI NG PERI CD WH CH BEGAN W TH CLOSURE | N AUGUST 1980. THE PROGRAM W LL | NCLUDE SEM - ANNUAL
MONI TORI NG FCR THE NEXT 5 YEARS AND ANNUAL MONI TORI NG THEREAFTER

SHOULD DOWNGRADI ENT MONI TORI NG SHOW | NCREASI NG CONTAM NATI ON ADDI TI ONAL  GROUNDWATER SAMPLES W LL BE TAKEN TO
DETERM NE | F THE DATA ARE VALID. (E. G CONSI STTENT | NCREASE OVER MORE THAN TWD MONI TORI NG PERI CDS WHEN
COVPARED TO GENERAL TRENDS DEFI NED BY PREVI QUS SAMPLI NG OR PRESENCE COF CONTAM NATI ON ABOVE MCL LEVEL WTH NO
I NCREASE | N CONCENTRATI ONS UPGRADI ENT). | F THESE CONFI RVATORY SAMPLES | NDI CATE AN UPWARD TREND I N

DOMNGRADI ENT CONTAM NATI ON, REMEDI AL ACTI ON MAY BE NECESSARY. BECAUSE CF THE VAR ABI LI TY | NHERENT I N

SAMPLI NG AND | N LABCRATORY TECHNIQUES, I T I'S NOT PCSSI BLE TO PROPCSE CBJECTI VE CRI TERI A FOR | NI TI ATI NG CAP
REPAI R NG DATA MUST BE EVALUATED I N THE CONTEXT OF PREVI QUS DATA AND JUDGEMENT MUST BE APPLIED PRI OR TO

I NI TI ATING ACTI ON. THE CONTI NGENCY PLAN UNDER THESE Cl RCUVBTANCES W LL BE TO REPAI R DAVAGED PCORTI ONS OF THE
CAP. | F NO DAVAGE | S APPARENT, THEN THE CAP WLL BE REPLACED BY STRI PPI NG THE LOAM AND VEGETATI VE COVER,

I NSTALLING A H GH DENSI TY POLYETHYLENE MEMBRANE OVER THE ENTI RE MOUND, AND REESTABLI SHI NG VEGETATI VE COVER
BY PLACI NG ONE FOOT OF COMMON FILL AND SI X | NCHES OF RESEEDED LOAM OVER THE MEMBRANE. I N VI EWCOF LOW

SOLUBI LI TY OF BHC TECH | N WATER (LESS THAN 15 PPM, AND | TS RELATI VE | MMOBI LI TY (AS DEMONSTRATED BY H GH SO L
ATTENUATI ON PROPERTI ES CALCULATED), THE CONTI NGENCY PLAN W LL KEEP GROUNDWATER CONTAM NATI ON BELOW MCLGS,
PROTECTI NG HUVAN HEALTH AND ENVI RONMENT.

3.1.1 PUBLI C HEALTH AND ENVI RONMENTAL | MPACTS

THE NO ACTI ON ALTERNATI VE W LL PROTECT THE PUBLI C FROM DI RECT CONTACT W TH CONTAM NATED MATERI ALS AND REDUCE
THE M GRATI ON OF CONTAM NANTS CFFSI TE THROUGH RAI NWATER PERCCOLATI ON AND GROUNDWATER RECHARGE. CONCENTRATI ONS
OF LI NDANE CURRENTLY ARE BELOWN MCL AND MCLG STANDARDS | N GROUNDWATER AND, THEREFCRE, S| TE REMEDI ATI ON
OBJECTI VES HAVE BEEN ATTAI NED.

3.1.2 COWPLI ANCE W TH ARARS

THE NO ACTI ON ALTERNATI VE ENTAI LS MAI NTAI NI NG THE FENCE SURROUNDI NG THE DI SPOSAL MOUND TO PREVENT DAMACGE TO
THE CAPPI NG SYSTEM AND DI RECT CONTACT W TH THE DI SPOSAL MATERI ALS AND MONI TORI NG THE | NSTI TUTI ONAL

REQUI REMENTS OF GREATEST CONCERN ARE RCRA 40 CFR PART 264, SUBPART G (CLOSURE AND POST-CLOSURE). THE SITE
CLOSURE WAS CONDUCTED | N ACCORDANCE W TH RCRA REGULATI ONS PROPCSED AT THE TIME.  UP- AND DOAN- GRADI ENT

MONI TORI NG AND MAI NTENANCE OF SI TE SECURI TY ARE | N ACCORDANCE W TH THESE REGULATI ONS.

THE NO ACTI ON MONI TORI NG ALTERNATI VE | S EQUI VALENT TO MAI NTAI NI NG THE NATURAL ATTENUATI ON PROCESS WH CH
RELI ES ON THE GROUNDWATER S NATURAL ABILITY TO LOAER CONTAM NANT CONCENTRATI ON THROUGH PHYSI CAL, CHEM CAL
AND BI OLOG CAL PROCESSES UNTI L CLEANUP LEVELS ARE MET. AS THE BCDY OF DATA SHOW GROUNDWATER CLEANUP HAS
OCCURRED TO MCL AND MCLG LEVELS AND CONTAM NANT CONCENTRATI ONS CONTI NUE TO DECLI NE.

TH' S ALTERNATI VE HAS A HI GH | NSTI TUTI ONAL RANKI NG
3.1.3 LONG TERM EFFECTI VENESS AND PERVANENCE

THE | NTENDED FUNCTI ON OF THE FENCE AND CAP SYSTEM I S TO PROTECT HUVAN HEALTH BY PREVENTI NG DI RECT CONTACT OF
HUMANS W TH THE CONTAM NATED, ON-SI TE SO LS AND REDUCE PARTI CULATES AND SURFACE RUNCFF FROM M GRATI NG
OFF-SITE. I N ADDI TION, THE | NSTALLED CLAY CAP | S EFFECTI VE | N PREVENTI NG RAI NFALL FROM PERCOLATI NG THROUGH
THE CONTAM NATED SO LS, THEREBY PROTECTI NG THE GROUNDWATER FROM NEW CONTAM NATI ON.  ADDI TI ONAL  SAFETY 1S
DERI VED FROM THE LOW SOLUBI LI TY AND LOWN MBI LI TY OF BHC- TECH. THESE SYSTEMS ARE EXPECTED TO ACCOWPLI SH THESE
SAFETY OBJECTI VES OVER THE 30- YEAR LI FE OF REMEDI ATION. I N ADDI TI ON, THE MONI TORI NG PROGRAM CONSI STI NG CF
UP- AND DOMNGRADI ENT GROUNDWATER SAMPLI NG WLL G VE EARLY WARNI NG OF CAP FAI LURE. H GH LEVELS OF PERFORVANCE
ARE ASSI GNED TO THI' S ALTERNATI VE BECAUSE OF EASE | N MAI NTENANCE AND PERFORMANCE TO DATE.



IT 1S ENTIRELY FEASI BLE TO ENSURE THE | NTEGRI TY OF THE CAP, FENCI NG AND GROUND COVER OVER | TS 30- YEAR LI FE
OPERATI ON AND NMAI NTENANCE ACTIVI TIES WLL ENTAI L FENCE REPAI R AND REPLACEMENT AS NECESSARY. THE  MON TORI NG
PROGRAM W TH UPGRADI ENT AND DOWNGRADI ENT GROUNDWATER SAMPLI NG PO NTS, FORVS A RELI ABLE MEANS COF DATA

GATHERI NG FOR ADDI TI ONAL PROTECTION. THI'S ALTERNATIVE IS G VEN IN H GH RELIABILITY RANKING THE  CAPPI NG
SYSTEM FENCE, GROUND COVER AND MONI TORI NG PROGRAM SHOULD BE RELI ABLE SYSTEMS FOR PREVENTI ON OF DI RECT
CONTAM NANT CONTACT, FCR PREVENTI ON OF CONTAM NANT M GRATI ON, AND FOR EARLY WARNI NG SHOULD SOME  FAI LURE OF
THE CAPPI NG SYSTEM OCCUR

3.1. 4 REDUCTI ON OF TOXICI TY, MBILITY OR VOLUVE

BENEFI Cl AL ENVI RONMENTAL | MPACTS ASSOCI ATED W TH THE NO ACTI ON ALTERNATI VE ARE DERI VED FROM THE FACT THAT
CONTAM NANT TRANSPORT AND THE POTENTI AL FOR DI RECT CONTACT W TH CONTAM NATED MATERI ALS HAVE BEEN M NI M ZED.
THI'S I'S TRUE BOTH | N THE SHORT- AND LONG TERM FUTURE. FAI THFUL MONI TORI NG AND MAI NTENANCE OF THE CAPPI NG
SYSTEM W LL ALSO PREVENT FUTURE | MPACTS ON THE GROUNDWATER BENEATH THE SI TE.  SUFFI O ENT WARNI NG W LL BE

G VEN BY THE MONI TORI NG PROGRAM TO ALLOW TI MELY | MPLEMENTATI ON OF FURTHER REMEDI AL ACTI ON | N THE UNLI KELY
EVENT THAT THEY BECOME NECESSARY. THE UNLI KELY CATASTROPHI C FAI LURE OF A SUBSTANTI AL PORTI ON OF THE CAP OVER
A CONS| DERABLE TI ME PERI OD HAS THE POSSI BI LI TY OF ALLON NG SUFFI G ENT TRANSPORT OF BHC TO AFFECT THE
GROUNDWATER.  BECAUSE THE MONI TORI NG POl NTS ARE CLOSE TO THE MOUND AND BECAUSE CURRENT GROUNDWATER

CONTAM NANT LEVELS ARE WELL BELOW DRI NKI NG WATER STANDARDS EARLY DETECTI ON |'S POSSI BLE AND NO | MPACT ON
DOWKNGRADI ENT GROUNDWATER USERS | S ANTI CI PATED.

THE PUBLI C HEALTH | S FURTHER PROTECTED BY THE 5- YEAR REVI EW OF THE SELECTED REMEDY REQUI RED BY SEC.

121(B)(2) (C) OF SARA. UNDER THE NO ACTI ON SCENERI O, CONTAM NANTS WOULD REMAI N ON-SI TE, REQUIRING REVIEW COF
THE REMEDY AT LEAST EVERY 5 YEARS TO ASSURE PROTECTI ON COF HUMAN HEALTH AND ENVI RNOVENT. | F ACTI ON UNDER SEC
104 OR 106 |'S APPROPRI ATE SUCH ACTI ON WLL BE TAKEN AT THAT TI ME.

THE RATING OF TH S ALTERNATI VE FROM A PUBLI C HEALTH STANDPO NT 1S H CGH.
3.1.5 SHCORT- TERM EFFECTI VENESS

TH S ALTERNATI VE RECEI VES A H GH RANKI NG BECAUSE PERSONNEL W LL NOT BE REQUI RED TO DI RECTLY HANDLE HAZARDOUS
MATERI ALS.

3.1.6 | MPLEMENTABI LI TY

THE | MPLEMENTABI LI TY OF THI S ALTERNATI VE RECEI VES A H GH RANKI NG DUE TO THE FACT THAT THE CAPPI NG SYSTEM

FENCI NG AND GRCUND COVER ARE ALREADY | N PLACE AND HAVE PROVEN EFFECTI VE OVER SEVEN YEARS CF RECORD. THE

MONI TORI NG PROGRAM HAS BEEN | MPLEMENTED AND COCRDI NATED W TH LABCRATORY SERVI CE AND SAMPLI NG CREWS.  DEED
RESTRI CTI ONS W LL STATE THAT NO PRI VATE USE OF THIS SITE WLL BE PERM TTED FOR THE PERI OD.

3.1.7 COST ANALYSI S

CAPI TAL COST

THERE ARE NO I NI TI AL CAPI TAL COSTS FOR THE NO ACTI ON ALTERNATI VE.  ALL NECESSARY CAPI TAL | MPROVEMENTS WERE
COVPLETED | N 1980.

OPERATI ON AND VAl NTENANCE

OPERATI ON AND MAI NTENANCE (&M COSTS FOR THE NO ACTI ON ALTERNATI VE | NCLUDE SAMPLI NG AND ANALYTI CAL COSTS AND
COSTS FOR THE MAI NTENANCE OF THE FENCE AND GROUND COVER.  THESE COSTS ARE SUMVARI ZED | N TABLE 1.

3.1.8 SUPPORT AGENCY ACCEPTANCE

| DEM APPROVED THE ORI G NAL CAP | NSTALLATION I'N 1980 AND AS BOTH MCLS AND MCLGS ARE FOR LI NDANE BEI NG MET BY
THE CURRENT REMEDY THEY CONTI NUE TO SUPPCRT TH S REMEDY.

3.1.9 COMMUNI TY ACCEPTANCE

MONI TORI NG PROVI DES EARLY WARNI NG | N EVENT OF CAP FAI LURE. AS THERE IS NO NEED TO RE-OPEN SITE, A
CONTI NGENCY PLAN |'S AVAI LABLE AND FUTURE REVI EW6 ARE PLANNED THE COMMUNI TY SUPPCORTS TH S ALTERNATI VE.



3.2 OFF-SITE D SPCSAL
3.2.0 DESCRI PTI ON

THE OFF- SI TE DI SPOSAL ALTERNATI VE ENTAI LS THE EXCAVATI ON OF CONTAM NATED SO L AND SUBSEQUENT HAULI NG AND

DI SPOSAL AT A RCRA APPROVED OFF-SI TE LANDFI LL. THE PROCEDURES NECESSARY TO | MPLEMENT THI S ALTERNATI VE

I NCLUDE EXCAVATI ON, TRANSPORTATI ON, DI SPCSAL, AND SI TE RESTCRATI ON. SO L WOULD BE EXCAVATED FROM THE MOUND AS
NEEDED TO FI LL THE TRANSPORT VEH CLES.

BEFORE THE SO L CAN BE TRANSPORTED FCOR DI SPCSAL AT A LANDFI LL, |T MJST PASS THE PAI NT FILTER TEST, DI SCUSSED
IN RCRA 40 CFR SECTION 264.314. | T IS EXPECTED THAT SO L MJ STURE WLL BE LONENOQUGH TO ALLOWVIT TO PASS TH S
TEST W THOUT MO STURE ADJUSTMENT.  SATURATED SO LS WLL NEED THE PAINT FI LTER TEST.

SO L CHARACTERI STI CS MUST BE DETERM NED TO ENSURE THAT APPROPRI ATE METHCODS OF HANDLI NG TRANSPORTATI ON, AND
DI SPOSAL ARE EMPLOYED. ALL METHCODS UTI LI ZED MUST BE I N FULL COWVPLI ANCE W TH LOCAL, STATE, AND FEDERAL

REQUI REMENTS (40 CFR 262 AND 263). APPROXI MATELY 31, 000 CUBI C YARDS OF CONTAM NATED SO L ARE TO BE HAULED
OFFSI TE UNDER THI S ALTERNATIVE.  THI'S | NCLUDES 18, 500 CUBI C YARDS OF SO L IN THE MOUND PLUS ALL SO L TO A
DEPTH OF 7 FEET (MAXI MUM BHC PENETRATI ON DEFI NED | N SO L SAMPLI NG PROGRAM UNDER THE MOUND. EXCAVATED SO LS
WLL BE TRANSPORTED BY 20 CUBI C YARD TRUCKLQADS.

AS PER 40 CFR 264.13(2)(4), LANDFILL REQU REMENTS ENTAI L TAKI NG SAMPLELES FROM SELECTED TRUCKLOADS BEFORE
DI SPOSAL. SAMPLES ARE ANALYZED TO ASCERTAI N THEI R CHEM CAL AND PHYSI CAL COVPOSI TION.  TH'S TH'S | NCLUDES
SPECI FI C GRAVI TY, MO STURE CONTENT, PH, HYDROCARBON COWVPCSI TI ON, AND PCB CONTENT. TESTI NG FOR PRI ORI TY
POLLUTANTS | S CONDUCTED BASED UPON EACH RECEI VI NG FACI LI TY' S WASTE ANALYSI S PLAN.
POTENTI AL COMVERCI AL LANDFI LL FACI LI TI ES CONS| DERED ARE AS FOLLOWS:

* CHEM CAL WASTE MANAGEMENT (MODEL CI TY, NEW YORK; FORT WAYNE, |NDIANA, EMELLE, ALABAMA)

* CECOS (WLLIAVBBURG OH O, OR

* GSX (Pl NEWOCD, SOUTH CARCLI NA) .
LANDFI LL SELECTI ON WOULD BE BASED ON AVAI LABLE CAPACI TY AT THE TIME OF DI SPOSAL AND THE LANDFILL'S, OR STATE
GOVERNMENT' S, POLI O ES REGARDI NG MAXI MUM DI SPOSAL VOLUMES ACCEPTABLE FOR ANY ONE SITE.  AS LANDFI LL
CAPACI TY BECOMES MORE LIM TED I N THE FUTURE, RESTRI CTI ONS AND ALLOCATI ON OF REMAI NI NG CAPACI TY CAN BE
EXPECTED.
3.2.1 PUBLIC HEALTH AND ENVI RONVENTAL | MPACTS
THE EXCAVATI ON AND OFF- SI TE DI SPOSAL OF THE CONTAM NATED SO LS ELI M NATES THE POTENTI AL EXPCSURE TO LOCAL AND
DI STANT PCPULATI ONS FROM THI'S MEDIA.  FURTHERVORE, THE DOMDORD M GRATI ON OF CONTAM NANTS AND SURFACE WATER
CONTAM NATI ON W LL ALSO BE M TI GATED.
3.2.2 COWPLI ANCE W TH ARARS

TH S SOURCE CONTROL REMEDI AL ALTERNATI VE WAS EVALUATED FCR COVPLI ANCE W TH FEDERAL, STATE. AND LOCAL
REGULATI ONS.

TH'S ALTERNATI VE IS I N COVWPLI ANCE W TH RCRA SUBPARTS G (CLOSURE AND POST- CLOSURE), L (WASTE PILES), AND N
(LANDFI LLS). THE TRANSPORT OF CONTAM NATED SO LS TO AN OFF-SI TE LANDFI LL FACILITY COWLIES WTH RCRA  PARTS
261, 263, 265 AND DOTI REGULATI ONS 49 CFR PARTS 171-179 AND 387.

SECURE LANDFI LL CAPACI TI ES ARE BECOM NG AN | SSUE | N NEW YORK STATE AND ARE EXPECTED TO RESULT I N DI SPOSAL
RESTRI CTI ONS THERE AND ELSEWHERE | N THE FUTURE. TH S FACT, COUPLED W TH THE PENDI NG LANDFI LL BAN DEFI NED BY
40 CFR PART 268, ENCOURAGE THE | MPLEMENTATI ON CF ON-SI TE SCLUTI ONS TO CONTAM NATI ON WHERE PGOSS| BLE.

TH' S ALTERNATI VE IS G VEN A LOW RATI NG FOR | NSTI TUTI ONAL | SSUES.

3.2.3 LONG- TERM EFFECTI VENESS AND PERVANENCE



THE PERFCRVANCE OF THI S ALTERNATI VE | S DEPENDENT UPON WEATHER CONDI TIONS.  TO ACHI EVE THE BEST RESULTS, THI S
ALTERNATI VE SHOULD NOT BE | MPLEMENTED DURI NG THE SPRI NG WHEN REG ONAL RAI NFALL IS AT I TS MAXI MUM
EXCAVATI ON WLL REMOVE AL CONTAM NATED SO L FROM THE SI TE.

HOMNEVER, DI SPCSAL TO AN OFF-SI TE LANDFI LL WLL NOT ALLEVI ATE THE OVER ALL PROBLEM OF CONTAM NATI ON.  ONCE THE
CONTAM NATED SO LS ARE PLACED I N THE OFF-SI TE LANDFI LL, PERFORVANCE W LL BE EQUI VALENT TO THE NO ACTI ON
ALTERNATI VE.

DURI NG EXCAVATI ON, THE CPPCRTUNI TY FOR RELEASES TO THE GROUNDWATER DURI NG RAINFALL WLL OCCUR. FOR THESE
REASONS, PERFCRVANCE | S RATED AT A MEDI UM LEVEL.

EXCAVATI ON OF CONTAM NATED SO LS REQUI RES LI TTLE OR NO OPERATI ON AND MAI NTENANCE. THI'S OPERATI ON REQUI RES AN
8-HOUR SH FT FOR 5 DAYS A WEEK FOR THE DURATI ON COF THE CLEANUP. ALL OF THE NECESSARY EQUI PMENT IS  STANDARD
EXCAVATI ON EQUI PMENT.

ONCE THE CONTAM NATED MATERI ALS ARE FI NALLY DI SPCSED OF, THE POTENTI AL FOR ON- AND OFF- SI TE RELEASE | S LOWV
RELI ABI LI TY | S THEREFORE RATED H GH FOR TH S ALTERNATI VE.

3.2.4 REDUCTION OF TOXICITY, MBILITY OR VOLUVE

THE ADVERSE EFFECTS OCCURRI NG FROM THE EXCAVATI ON OF THE SO LS CAN BE CONTROLLED THROUGH ENG NEERI NG AND
PERSONAL PROTECTI VE EQUI PMENT. THE PRI MARY ADVERSE EFFECTS THAT COULD POTENTI ALLY OCCUR ARE AS FOLLOWS:

1. POTENTI AL RELEASE AND WORKER EXPOSURE DURI NG EXCAVATI ON.

2. POTENTI AL EXPOSURE TO ALL PCOPULATI ONS FROM ACCI DENTAL SPILLS OR
W ND CARRI ED RELEASES DURI NG OFF- SI TE TRANSPORT TO THE LANDFI LL.

3. THE POTENTI AL FAI LURE OF THE OFF- SI TE RCRA LANDFI LL, CAUSI NG
CONTAM NATI ON OF SURFACE WATER AND GROUNDWATER

TH S ALTERNATI VE IS G VEN A MEDI UM RANKI NG REGARDI NG PUBLI C HEALTH PROTECTI ON.
3.2.5 SHORT- TERM EFFECTI VENESS

THE IMC SITE IS FENCED. ACCESS TO THE WORK AREA MUST BE RESTRI CTED TO OPERATI ON PERSONNEL ONLY. EXCAVATED
SA LS THAT ARE TO BE HAULED OFF SITE WLL BE STORED IN A WAY THAT PRCHI BI TS FURTHER CONTAM NATION.  THI S

I NCLUDES COVERS CONSI STI NG OF PCLYETHYLENE SHEETS TO REDUCE FUQ TI VE EM SSI ONS AND RAI NFALL PERCCLATION.  THE
WORKI NG FACE OF THE MOUND MJUST ALSO BE PROTECTED W TH THI S SHEETI NG WHEN WORK 1S NOT I N PROGRESS OR WHEN | T
IS RAINFNG  ON-SI TE SAFETY | SSUES | NCLUDE TRUCK TRAFFI C, ACCI DENTS, AND FUGQ TI VE EM SSI ONS | N THE WORKI NG
AREA.  TRUCKS TRANSPORTI NG EXCAVATED MATERI ALS OFFSI TE MUST BE CAREFULLY LOADED, SECURED, AND DECONTAM NATED
TO ENSURE THAT RESI DUAL CONTAM NATION |'S NOT TRANSFERRED FROM THE SI TE TO PUBLI C AREA

FROM A SAFETY PERSPECTI VE, THI S ALTERNATIVE IS G VEN A MEDI UM RATI NG
3.2.6 | MPLEMENTABI LI TY
EXCAVATI ON NEEDS TO BE | MPLEMENTED DURI NG A DRY PERICD TO M NI M ZE TRANSPORT OF EXPOSED CONTAM NANTS TO THE
GROUNDWATER.  THI'S MAY NOT BE PGCSSI BLE DUE TO UNPREDI CTABLE WEATHER AND OPERATI ONAL OR PERM TTING  PROBLEMS
ASSCCI ATED W TH AN OFF- SI TE DI SPOSAL FACI LI TY. | MPLEMENTATI ON |'S UNCOVPLI CATED | N ALL OTHER RESPECTS AND | S
THEREFORE RATED MEDI UM FOR THI S ALTERNATI VE.
3.2.7 COST ANALYSI S
CAPI TAL COST
I NI TI AL CAPI TAL COSTS FOR THE OFF-SI TE ALTERNATI VE | NVOLVE COSTS FOR THE FOLLOW NG

1. EXCAVATI ON AND HANDLI NG OF THE CONTAM NATED SO LS AT THE SITE WTH

TRANSPORT TO A RCRA LANDFILL. THE HANDLI NG AND TRANSPCORTATI ON COSTS
ARE BASED ON UNI T COSTS PROVI DED BY WASTE MANAGEMENT COMPANI ES.  THE



UNI'T COSTS VARY W DELY DEPENDI NG ON THE LANDFI LLI NG METHOD AND THE
LOCATI ON OF THE DI SPCSAL SITE. A CONSERVATI VE COST ESTI MATE WAS
ADOPTED FOR THI'S ANALYSI S.

2. BACKFI LL AND REGRADE THE SI TE AFTER EXCAVATI ON, | NCLUDI NG LOAM AND SEED.

3. SAMPLE AND ANALYSIS. THE WORK | NCLUDES BOTH REGULAR ANALYSI S FOR
THE LANDFI LL AND ADDI TI ONAL TESTS FOR THE EPA PRI ORI TY PCLLUTANTS.

OPERATI ON AND VAl NTENANCE

OPERATI ON AND MAI NTENANCE COSTS FOR THE OFF- SI TE LANDFI LL ALTERNATI VE REPRESENT THE COSTS FOR ANNUAL POST
CLOSURE MONI TORI NG (2 ROUNDS PER YEAR FOR THE FI RST 5 YEARS, 1 ROUND PER YEAR FCR THE REMAI NI NG 25 YEARS.)

ALL ESTI MATED COSTS FOR TH S ALTERNATI VE ARE PRESENTED | N TABLE 2.
3.2.8 SUPPCORT AGENCY ACCEPTANCE

AS LAND RESTRI CTI ONS HAVE MADE OFF-SI TE REMOVAL PERM TS MORE DI FFI CULT THE STATE HAS ONLY LI M TED SUPPORT
FOR TH S ALTERNATI VE.

3.2.9 COVMUNI TY ACCEPTANCE

ALTERNATI VE | NVOLVES RE- EXPOSI NG CONTAM NATED MATERI ALS AND DUST GENERATI ON FROM TRUCK TRAFFIC.  WH LE
COMMUNI TY WOULD PREFER TO HAVE NMATERI AL REMOVED I T RESI STS ANY UNNEEDED EXPOSURE TO BHC.

3.3 | NCI NERATI ON
3.3.1 DESCRI PTI ON

AT THE IMC SITE I T IS ESTI MATED THAT APPROXI MATELY 31, 000 CUBI C YARDS OF CONTAM NATED SO L WOULD REQUI RE
DETOXI FI CATION | N AN ON-SI TE | NCI NERATI ON SYSTEM OF TH'S QUANTITY, 18,500 CUBI C YARDS | S MATERI AL VH CH WAS
PLACED IN THE DI SPCSAL MOUND. THE REMAI NDER | S MATERI AL EXI STING TO A DEPTH OF 7 FEET BELOW THE MOUND
REPRESENTI NG AN ESTI MATE OF SO L CONTAM NATED TO AT LEAST 50 PPM BASED ON ANALYSES CONDUCTED PRI OR TO AND
DURI NG MOUND CONSTRUCTI ON.

WE HAVE | NVESTI GATED THE ECONOM ES OF CFF- SI TE VERSUS ON-SI TE | NCI NERATI ON.  BECAUSE COST STRONGLY FAVORS
ON-SITE | N NERATION, |IT WLL BE THE ONLY CPTI ON | NVESTI GATED UNDER THI S ALTERNATI VE.

FOR DETOXI FI CATI ON OF THESE CONTAM NATED SO LS, THE APPLI CABLE THERMAL TREATMENT TECHNOLOGY COVMONLY

AVAI LABLE AS A MBI LE SYSTEM FOR ON- SI TE HAZARDOUS WASTE TREATMENT | S ROTARY KI LN | NCI NERATI ON.  ALTHOUGH THE
ROTARY KI LN I NCI NERATI ON PROCESS HAS BEEN EVALUATED FOR THI S COWPARI SON, THERE ARE OTHER PGCSSI BLE MEANS CF

I NCI NERATI ON SUCH AS FLUI DI ZED BED | NCI NERATORS AND | NFRARED PROCESSI NG SYSTEMS THAT MAY, AFTER A TRI AL BURN
ANDY OR | NDEPTH STUDI ES, BE VI EWVED AS ACCEPTABLE METHODS OF | NCI NERATI ON. THE ROTARY KI LN | NCI NERATI ON SYSTEM
HANDLES THE BROADEST RANGE OF ORGANI C COVMPOUNDS AND MATERI ALS.

ROTARY KI LN | NCI NERATORS

THE MOST VERSATI LE THERVAL TREATMENT SYSTEM IS THE ROTARY KILN | NCI NERATI ON. PUVPABLE AND ATOM ZABLE LI QUI D
WASTES CAN BE | NJECTED THROUGH CONVENTI ONAL BURNERS | NTO THE KI LN, SLUDGES AND VI SCOUS LIQU DS CAN BE
PUVPED THRQUGH GPEN PI PES | NTO THE ROTARY CHAMBER, AND SO LS AND OTHER SCOLI D MATERI ALS AS WELL AS

SUl TABLY- SI ZED CONTAI NERS CAN BE FED THROUGH ENTRANCE CHUTES. KI LN ROTATI ON CONTI NUOUSLY EXPCSES FRESH
SURFACES TO OXI DATI ON AND PROVI DES CONSTANT REMOVAL COF THE TREATED SO L AND ASH AT THE DI SCHARGE END. A
SECONDARY COMBUSTI ON CHAMBER ( AFTERBURNER) |'S PROVI DED FOR THE FURTHER DESTRUCTI ON OF UNBURNED GASEQUS AND
SUSPENDED PARTI CULATE CRGANICS.  THI 'S COVBUSTI ON SYSTEM PROVI DES TURBULENT M XI NG OF THE WASTE GASES W TH
EXCESS OXYGEN AT H GH TEMPERATURES. | F PROPERLY DESI GNED, THE COVBI NATI ON OF ADEQUATE VOLUME, TURBULENCE AND
TEMPERATURE W LL NCRVALLY PROVI DE SUFFI CI ENT RESI DENCE TI MES TO DESTROY THE CRGANICS WTHI N THE ALLOMBLE
LIMTS. [|F NECESSARY, THE OFF- GASES MAY BE QUENCHED AND SCRUBBED OF ACI DS AND PARTI CULATE BEFCORE DI SCHARGE
TO THE ENVI RONVENT.



ROTARY KI LN | NCI NERATORS HAVE BEEN USED EXTENSI VELY AT FI XED FACI LI TI ES FOR TREATMENT OF BOTH HAZARDOUS AND
NON- HAZARDOUS WASTE MATERI ALS.  THE MAJORI TY OF | NSTALLATI ONS ARE USED FCOR | N- PLANT | NDUSTRI AL WASTE
DESTRUCTI ON.  ROTARY KI LNS HAVE ALSO BEEN DEVELCPED AS MOBI LE OR TRANSPORTABLE SYSTEMS, DUE TO THEIR ABI LI TY
TO EFFECTI VELY DESTROY DI VERSI FI ED WASTE FEEDS. TH S ALLOAS FOR WASTE TREATMENT ONSI TE, THEREBY ELI M NATI NG
THE NEED TO TRANSPORT WASTE CFFSI TE.  ONCE REMEDI ATI ON | S COWPLETE, THE SYSTEM CAN BE MOVED TO ANOTHER SI TE.

THE SYSTEM CONSI STS OF SI X BASI C PROCESS MODULES:
* ROTARY KI LN OR PRI MARY COVBUSTI ON CHAMBER,
* SECONDARY COVBUSTI ON CHAMBER,
* HEAT RECOVERY BQ LER,
* Al'R POLLUTI ON CONTRCL TRAI N,
* CONTROL ROCOM AND LABCRATCRY, AND
* EFFLUENT NEUTRALI ZATI ON AND CONCENTRATI ON EQUI PMENT.

THE ROTARY KI LN OR PRI MARY COVBUSTI ON CHAMBER OPERATES W THI N A TEMPERATURE RANCE CF 1, 200 DEGREE F-1, 800
DEGREE F. AUXI LI ARY FOSSI L FUEL OR WASTE LI QU DS ARE USED I N THE PRI MARY CHAMBER TO NMAI NTAI N TEMPERATURES.
RESI DENCE TI MES | N THE ROTARY KI LN RANGE FROM SECONDS FOR GASES TO 30 TO40 M NUTES FOR SCLIDS. THE SECONDRY
COMBUSTI ON CHAMBER CPERATES AT A TEMPERATURE BETWEEN 1, 400 DEGREE F- 2,400 DEGREE F. GAS RESI DENCE TI MES
RANGE FROM 1. 7-2.2 SECONDS AT 2, 200 DEGREE F.

PROCESS OPERATI ON OF ROTARY KI LN SYSTEM5 BEG NS W TH SCOLI D WASTE MATERI AL BEI NG FED | NTO THE FEED CHUTE OF
THE UNIT. ONCE DI SCHARGED | NTO THE FEED CHUTE, THE FEED IS | NTRODUCED | NTO THE UPPER END OF THE KI LN BY
VARI QUS METHODS | NCLUDI NG HYDRAULI C RAVS, SCREW AUGERS AND | NCLI NED CHUTES. AS WASTE MATERI AL | S DI SCHARGED
TO THE KILN, IT IS EXPOSED TO H GH TEMPERATURE GASES THAT FLOW El THER CONCURRENT OR COUNTERCURRENT TO THE
WASTE MOVEMENT.  WASTE MOVEMENT THRQUGH THE KI LN IS PROMOTED BY THE ROTATI ON AND | NCLI NATI ON OF THE

CYLI NDRI CAL KI LN.

AS WASTE PASS THROUGH THE KILN, THEY ARE FI RST DRI ED AND THEN THE CRGANI C CONTENT COF THE WASTE | S

SUBSTANTI ALLY OXI DI ZED TO GASES AND ASH ASH AND NON- COMBUSTI BLE DETOXI FI ED SCLI DS, SUCH AS SO LS, ARE
REMOVED AT THE LONER END TO THE KI LN AND DI SCHARGED | NTO A RESI DUE RECElI VI NG CONTAI NER. MEANVWHI LE, EXHAUST
GASES FROM THE KI LN ENTER A SECONDARY COVBUSTI ON CHAMBER OR AFTERBURNER TO COWMPLETE OXI DATI ON OF THE
COMBUSTI BLE WASTE. LI QUI D COVBUSTI BLE WASTES COMBUSTI BLE WASTE CAN BE BURNED | N THE SECONDARY COMBUSTCR AS
WELL AS THE PRI MARY CHAMBER AS THE EXHAUST GASES EXI T THE SECONDARY CHAMBER, THEY ARE DI RECTED THROUGH A
POLLUTI ON CONTRCOL TRAIN WHI CH MAY CONSI ST CF A WATER QUENCH, A PACKED TOWNER SCRUBBER OR AN EJECTOR SCRUBBER
SYSTEM THE WATER QUENCH SECTI ON PROVI DES FOR GAS WASHI NG AND ADDI TI ONAL COOLI NG ACI D GAS REMOVAL I N
EXCESS COF 99 PERCENT |'S ATTAINED W TH THE PACKED TONER WHI LE ADDI TI ONAL PARTI CULATE REMOVAL | S PROVI DED BY
THE H GH ENERGY EJECTOR SCRUBBER SYSTEM  WASTEWATER BLOADOMN FOR THE SCRUBBI NG SYSTEM | S ANALYZED,

NEUTRALI ZED AND CONCENTRATED PRI CR TO DI SPOSAL.

WH LE ROTARY KI LNS OFFER AN EFFECTI VE MEANS OF THERVAL TREATMENT FOR THE TYPE OF WASTES FOUND AT MANY CERCLA
SITES, THE EQUI PMENT TENDS TO BE RELATI VELY LARGE IN SI ZE FOR A @ VEN THROUGHQUT DUE TO THE HIGH  PERCENTAGE
OF EXCESS AR NORVALLY REQUI RED FOR TH'S SYSTEM THE REQUI RED H GH AIR VOLUME | S REFLECTED I N THE SI ZE, AND
THEREFORE THE COST, OF THE COMBUSTI ON CHAMBERS AND THE Al R PCLLUTI ON CONTROL EQUI PMENT. THERE | S ALSO A
POTENTI AL FOR | NCREASED MAI NTENANCE OF THE KI LN S REFRACTORY LI NI NG DUE TO ABRASI VE CONDI TI ONS RESULTI NG FROM
THE MOTI ON OF THE SO L AND SCLIDS I N THE ROTATI NG CHAMBER. THESE CONSI DERATI ONS SUGGEST THAT THE APPLI CATI ON
OF MOBI LE ROTARY KI LN | NCl NERATCRS ARE COST EFFECTI VE ONLY ON RELATI VELY LARGE SI TES W TH WASTE QUANTI TI ES OF
5,000 CUBI C YARDS OR MORE AND THOSE REQUI R NG TREATMENT OF A VARI ETY OF CONTAM NATED MATERI ALS (SO LS,

LI QU DS AND SLUDGES). THQOUGH COSTLY, | NVESTI GATI ON | NDI CATES THAT ON-SI TE | NCI NERATI ON | S LESS EXPENS| VE
THAN HAULI NG CONTAM NATED MATERI ALS TO A PROPERLY LI CENSED CFF- Sl TE | NCI NERATOR FOR PROCESSI NG AND DI SPCSAL.

3.3.1 PUBLI C HEALTH AND ENVI RONVENTAL | MPACTS

OPERATI ON OF THE | NCI NERATOR W LL GENERATE SOMVE UNAVO DABLE ENVI RONMVENTAL | MPACTS, WH CH CAN BE M TI GATED CR
CONTROLLED TO M NIM ZE | MPACT. PUBLI C HEALTH | MPACTS SHOULD BE M NI MAL, AS CONSI DERABLE EFFORT WLL BE



EXPANDED TO CONTRCL EM SSI ONS DURI NG THE CLEANUP.

THE CONSTRUCTI ON AND CPERATI ON OF | NCI NERATOR W LL GENERATE SQOVE NO SE AND TRAFFI C | MPACTS FOR LOCAL
RESI DENTS. TRUCK TRAFFI C TO AND FROM THE SI TE W LL | NCREASE, BUT THE | NCREASE | S NOT ANTI G PATED TO BE
UNREASONABLE.

NO SE LEVELS FROM FABRI CATI ON AND CPERATI ON OF THE | NCI NERATOR MAY BE H GH

OVERALL, THERE W LL BE MODERATE | MPACT ON THE ENVI RONMENT DUE TO THE STACK OR FUGQ Tl VE EM SSI ONS FROM THE
NO SE AND TRAFFI C GENERATED BY THE CONSTRUCTI ON AND CPERATION CF THE UNIT. THE RANKI NG FOR PUBLI C HEALTH AND
THE ENVI RONMVENT 1S MEDI UM

3.3.2 COVPLI ANCE W TH ARARS

AN ON- S| TE PROGRAM OF | NCI NERATI ON MAY BE REGULATED BY SEVERAL DI FFERENT GUI DELI NES, DEPENDI NG ON: (1) THE
TYPE AND DEGREE CF CONTAM NATION, (2) WHETHER IT IS A SUPERFUND SI TE CR PRI VATE CLEANUP SI TE AND ( 3)
WHETHER THE MANAGEMENT OF THE CLEANUP |'S AN EPA- LEAD CR PRP- LEAD.

AT THE IMC SITE, BHC WOULD BE THE ONLY CONTAM NANT OF CONCERN. | T I'S PCSSI BLE THAT, DUE TO RELATI VELY LOW
CONCENTRATI ONS, THE REGULATORY PROCESS WOULD BE SIMPLIFIED, |F IT I'S RULED THAT RCRA REQUI REMENTS MUST BE
APPLI ED, THEN THE REGULATCRY | SSUES W LL BECOME MORE COMPLEX. RCRA | NCLUDES DETAI LED REQUI REMENTS FCR TRI AL
BURN PLANS, WHI CH OFTEN REQUI RE CONSI DERABLE TIME AND H GH LEVEL OF EFFCRT. ADDI TI ONAL REQUI REVENTS
INCLUDE: (1) EMERGENCY CONTI NGENCY PLAN, (2) QN QC, (3) SITE HEALTH AND SAFETY, AND (4) SITE SECUR TY AND
SI TE RESTORATI ON.

OTHER PCSSI BLE PERM T REQUI REMENTS THAT MAY APPLY TO TH S SI TE ARE THE CLEAN Al R ACT (CAA), NATI ONAL

ENVI RONMVENTAL PCQLI CY ACT (NEPA), NATI ONAL PCLLUTANT DI SCHARGE ELI M NATI ON SYSTEM (NPDES) FOR DI SCHARCGE CF
SCRUBBER WASTES, DELI STING AND THE NO SE CONTROL ACT. ALSO TYPI CAL STATE REQUI REMENTS ARE Al R PCLLUTI ON
CONTROL, STATE PCOLLUTANT DI SCHARGE ELI M NATI ON SYSTEM HAZARDOUS WASTE FACI LI TY REG STRATI ON REQUI REMENT,

AND SCLI DS WASTE MANAGEMENT REQUI REMENTS.  ALONG W TH THESE PERM TS, PGSSI BLE MUNI Cl PAL REQUI REMENTS ARE

DI SCHARGE PERM TS AND BU LDI NG PERM TS.

THE REGULATORY APPROACH USED AT EACH SITE |'S H GHLY DEPENDENT ON THE TYPE OF WASTES ON S| TE AND THE STATUS OF
THE SITE. REGULATCRY COVPLI ANCE |'S EXPECTED TO BE STREAMLI NED I N THE FUTURE AS MORE S| TES USE | NCI NERATI ON
FOR CLEANUP PROGRANE.

THE | SSUE OF ASH RESI DUE IS CURRENTLY HANDLED ON A SI TE-BY-SI TE BASI S. THE ASH FROM HAZARDQUS WASTE

I NCI NERATCRS | S CONSI DERED HAZARDOUS UNLESS | T CAN BE PROVEN NON- HAZARDQUS USI NG THE TOXI C CHARACTERI STI C
LEACH PROCEDURE (TCLP) TEST. THE LEVELS OF HEAVY METALS IN THE SO L ARE KEY FACTORS, S| NCE THESE

CONTAM NANTS ARE UNLI KELY TO BE AFFECTED BY THERMAL TREATMENT. | F LEACH NG TESTS ON ASH RESI DUE REVEAL THAT
HEAVY METAL LEVELS ARE TOO H GH FOR DELI STI NG STABI LI ZATI ON FI XATI ON MAY BE USED TO REDUCE THE MOBI LI TY OF
THE METALS, ALLOW NG THE DELI STI NG OF THE TREATED SO L. THE SO L MAY BE REPLACED ON- S| TE OR TRANSPORTED
OFF- SI TE FOR DI SPCSAL.

AT THE | MC SI TE METALS ARE EXPECTED TO OCCUR AT NATURAL SO L BACKGRCUND CONCENTRATIONS. IT IS NOT
ANTI Cl PATED THAT THERE W LL BE PROBLEMS W TH DELI STI NG OF THE TREATED SO L.

THERE APPEAR TO BE NO | NSTI TUTI ONAL OBSTACLES TO PERM TTI NG AN | NCI NERATION FACI LITY AT THE SITE. THE
I NSTI TUTI ONAL RANKI NG FCR THI'S ALTERNATI VE | S MEDI UM

3.3.3 LONG TERM EFFECTI VENESS AND PERVANENCE

H GH TEMPERATURE | NCI NERATI ON | S A PROVEN TECHNOLOGY VWH CH, WHEN OPERATED | N ACCORDANCE W TH PARAMETERS
ESTABLI SHED DURI NG PI LOT TRIAL BURNS, | S EFFECTI VE AT DESTROYI NG ORGANI C CONTAM NATI ON.

THE MAJOR PERFORVANCE RI SK ASSCCI ATED W TH ON-SI TE | NCI NERATI ON | S THAT ALL THE CONTAM NATED SO L AND WASTE
MATERI AL MUST BE EFFECTI VELY EXCAVATED AND | NCI NERATED AND THAT THE | NCI NERATOR MUST BE PROPERLY  CPERATED
TO ENSURE DESTRUCTI ON OF THE CONTAM NANTS W TH M NI MUM ACCEPTABLE Al R EM SSI ONS.

PERFCRVANCE FOR THI S ALTERNATI VE | S RATED H GH.



THE RELI ABILITY OF TH S ALTERNATI VE | S H G4 BASED ON THE DATA OBTAI NED FROM BOTH FULL- SCALE AND PI LOT WORK
DONE AT OTHER S| TES.

3.3.4 REDUCTION COF TOXIQI TY, MOBILITY OR VOLUME

(1) I NCI NERATCR STACK EM SSI ONS - CLOSELY REGULATED FOR
EM SSI ONS CF PARTI CULATE, HCL AND CRGANI C CONTAM NANTS.
THE STACK EM SSI ONS QUALI TY MUST COWPLY W TH RCRA AND
TSCA STANDARDS. | MPACT OF STACK EM SSIONS | S LI KELY TO
BE SVALL AND OF LI M TED DURATI ON (1-2 YEARS).

(2) FUG TI VE DUST AND EM SSIONS - FUQ TI VE EM SSI ONS MAY BE
GENERATED DURI NG THE EXCAVATI ON AND HANDLI NG CF SA LS

TH'S MAY RESULT I N UNDESI RABLE ODORS ANDY OR UNACCEPTABLY
H GH LEVELS OF Al RBORNE ORGANI CS ONSI TE CR ON

NEI GHBCRI NG PROPERTI ES. THESE EM SSI ONS CAN BE CONTROLLED
BY A NUMBER OF METHODS, | NCLUDI NG ENCLCSI NG | F THE WORK
AREA, OR WATER SPRAY METHODS FOR DUST CONTROL. | MPACT
OF FUG TI VE EM SSI ONS SHOULD BE SMALL TO MODERATE.

(3) GENERATI ON OF SCRUBBER EFFLUENT - THE TREATMENT OF STACK
GASES W LL GENERATE AN AQUEQUS STREAM VH CH CAN BE USED
FOR ASH QUENCH NG  THI S WASTE STREAM MUST BE TREATED
PRICOR TO DI SPCSAL. THE SCRUBBER EFFLUENT WLL El THER BE
TREATED TO WATER QUALI TY STANDARDS AND DI SCHARGED, OR
SH PPED OFFSI TE FOR DI SPOSAL AT A TREATMENT FACI LI TY.
ENVI RONMVENTAL | MPACT FROM GENERATI ON OF SCRUBBER WATER
I'S LIKELY TO BE SMALL.

(4) BOTTOM ASH AND DETOXI FIED SO L - TH S MATERI AL | S NOT
ANTI Cl PATED TO PCSE ANY ENVI RONMENTAL Rl SKS FOLLOW NG
TREATMENT. HEAVY METAL LEVELS IN THE SO L CAN BE
DELI STED AND REPLACED I N THE ORI G NAL EXCAVATI ON ARE A
IF I'T CANNOT BE DELI STED, |IT MAY HAVE TO BE FURTHER
TREATED. DUST SUPPRESSI ON MEASURES W LL BE USED TO
CONTROL FUQ Tl VE DUST EM SSI ONS.  ENVI RONMVENTAL | MPACT
FROM THE TREATED SO L WLL BE SMALL.

(5) CAPTURED FLASH COR PARTI CULATE - TH' S MATERI AL MAY
CONTAI N UNACCEPTABLE LEVELS OF ORGANI C CONTAM NANTS CR
HEAVY METALS. TH S MATERI AL MAY BE DI SPOSED CF IN A
RCRA FACILITY. THE ENVI RONMENTAL AND PUBLI C HEALTH
I MPACT FROM TH S MATERI AL W LL NOT BE SI GNI FI CANT.

3.3.5 SHORT- TERM EFFECTI VENESS

SAFETY TO WORKERS IS A PRI MARY CONCERN DURI NG THE CPERATI ON OF HI GH TEMPERATURE | NCI NERATI ON SYSTENMS.
LEAKAGE OF HOT GASES FROM KI LN SEALS COULD BE DANGEROUS TO OPERATCORS. RESIDUE |'S TYPI CALLY DI SCHARGED HOT,
APPROXI MATELY 500° F, FROM THESE SYSTEMS AND MUST BE HANDLED CAREFULLY OR G VEN AMPLE TI ME TO COQL.

THUS, THESE SYSTEMS CAN EXPCSE OPERATCRS TO SOVE RISK | F THEY ARE NOT WELL | NFORVED ABQUT THE CPERATI ON OF
THE TECHNOLOGY. THEREFORE, | T IS | MPERATI VE THAT ONLY WELL TRAI NED AND KNOW.EDGEABLE PERSONNEL OPERATE
THESE SYSTEMS.

THERE | S A SMALL POTENTI AL THAT OCCASI ONAL | MPROPER COPERATI ON OF THE SYSTEM COULD RESULT | N UNACCEPTABLE
EM SSI ON EFFECTI NG OFFSI TE WORKERS AND RESI DENTS.

THE SAFETY RANKI NG FOR THI' S ALTERNATI VE | S MEDI UM



3.3.6 | MPLEMENTABI LI TY

MOBI LE | NCI NERATI ON SYSTEMS ARE COMMVERCI ALLY MARKETED. THERE ARE NO ANTI CI PATED DI FFI CULTI ES | N OBTAI NI NG
THE APPROPRI ATE PROCESS EQUI PMENT. COVPANI ES THAT OFFER THI S SERVI CE REPORT A 4- WEEK MCOBI LI ZATI ON PERI OD.
LOCAL BUI LDI NG CODES, ELECTRI CAL AND WATER SUPPLY HOOKUPS AND Al R EM SSI ONS REQUI REMENTS ARE TO BE

CONSI DERED.  OBTAI NI NG AN OPERATI NG PERM T FOR THE | NCI NERATI ON SYSTEM MAY LENGTHEN THE TI ME FOR ERECTI ON AND
STARTUP.

THE TI ME PERI ODS FCR KEY ACTI VI TI ES ARE ESTI MATED AS FOLLOWE:

TEST BURN AND PREDESI GN STUDI ES 6 MONTHS
PRELI M NARY DESI GN 2 MONTHS
FI NAL DESI GN PERM TS 6 MONTHS
Bl Y AWARD, ETC. 2 MONTHS
SI TE MOBI LI ZATI ON 4 MONTHS
DEMOBI LI ZATI ON 4 MONTHS

THE LENGTH OF OPERATI ON PERI CDS ARE DEPENDENT ON THE CLEANUP CRITERIA WHICH, IN TURN, DECI DES THE VOLUME COF
THE CONTAM NATED SO L TO BE PROCESSED. | F ALL OF THE 31, 000 CUBI C YARDS OF SO L MJUST BE TREATED,

I NCI NERATI ON CCULD BE ACCOWVPLI SHED I N ABQUT A YEAR USI NG TWD MCBI LE ON- SI TE | NCI NERATORS, EACH WTH A 5
TOV HOUR CAPACI TY. A TOTAL PROGRAM TI ME OF AT LEAST 3 YEARS CAN THEREFCRE BE EXPECTED.

THE OVERALL RANKI NG FOR | MPLEMENTABI LI TY OF TH S ALTERNATI VE | S MEDI UM

3.3.7 COST ANALYSIS

THE COST ANALYSIS IS BASED ON A ROUGH COST ESTI MATE SCLI G TED FROM ENSCO ENVI RONMVENTAL SERVI CES OF LI TTLE
ROCK, ARKANSAS AND ON GENERAL COST DATA ACCUMULATED FOR SI M LAR SI TES.

TH S COVPANY HAS PREPARED COST ESTI MATES BASED ON BRI EF S| TE DESCR PTI ON PROVI DED TO THEM  THE ESTI MATE MADE
WAS FCR | NCI NERATI ON SERVI CES ONLY. THE COST FOR EXCAVATI ON, MATERI ALS HANDLI NG AND SI TE RESTCRATI ON ARE

ESTI MVATED SEPARATELY. RECENT QUOTES BY ENSCO AND COVPANI ES W TH ROTARY KI LN | NCI NERATOR TECHNOLOGY HAVE BEEN
AVERAGED TO APPROXI MATE THE COST FOR | NCI NERATI ON OF 31, 000 CUBI C YARDS OF CONTAM NATED SO L AS SHOM | N
TABLE 3.

OPERATI NG COSTS REPCRTED | N TABLE 3 REPRESENT POST- CLOSURE MONI TORI NG COSTS.

3.3.8 SUPPCORT AGENCY ACCEPTANCE

| DEM W LL ACCEPT TH S ALTERNATI VE W TH THE SARA EXCLUSI VE FROM PERM TS | F PI LOT PLANT WORK | S DONE TO CONFI RM
FEASI BI LITY. THE REQU REMENT FOR CLOSE SUPERVI SORY ATTENTI ON TO THE LABCRATCORY AND | NCI NERATCR

OPERATI ON | S NOTED.

3.3.9 COVMUNI TY ACCEPTANCE

THE COMMUNI TY ACCEPTS THI S ALTERNATI VE BUT CONCERNS ABQUT | NCI NERATOR VAPCRS, WASTES AND DI STURBANCE OF THE
SO L REQUI RE SPECI AL EFFLUENT CONTROL.

3.4 ONSITE TREATMENT (DECHLORI NATI ON BY APEG PROCESS)
3.4.0 DESCRI PTI ON

ALKALI NE POLYETHYLENE GLYCOL( APEG REAGENTS HAVE BEEN USED TO DECHLORI NATE CERTAI N HALOGENATED ORGAN C
COVPOUND, |.E., PCBS, ETHYLENE DI BROM DE AND CHLCRI NATED DI OXINS. TYPI CALLY, POTASSI UM HYDROXI DE | S REACTED



W TH PCLYETHYLENE GLYCOL TO FORM AN ALKOXI DE. THE ALKOXI DE, IN THE PRESENCE OF DI METHYLSULFOXI DE (DVSO),
REACTS WTH ONE OF CHLORI NE ATOVS OF THE ORGANI C MOLECULE TO PRODUCE AN ETHER AND POTASSI UM CHLORI DE.  THE
CHEM CAL REACTI ON MAY PRODUCE OTHER BYPRCDUCTS WH CH CAN BE EVALUATED FOR TOXI CI TY BY Bl OASSAY OR | DENTI FI ED
BY ANALYTI CAL METHODS.

PROCESS DESCRI PTI ON

I'N THE FULL- SCALE PROCESS, CONTAM NATED SO L IS M XED IN A PROCESS TANK WTH A HEATED ALKALI NE REAGENT

CONSI STI NG COF POTASSI UM HYDROXI DE I N A SCLUTI ON OF PCLYETHYLENE GLYCOL AND DI METHYL SULFOXI DE. THE REAGENT
M XTURE DECHLCRI NATES THE CHLORI NATED ORGANI CS TO FCRM A POLYETHYLENE GLYCOL ETHER, VWH CH MAY DEGRADE FURTHER
TO FORM A TOTALLY DECHLCORI NATED SPECI ES.

THE SO L AND REAGENT ARE M XED TO FORM A SLURRY, WHI CH IS HEATED TO 150 DEGREE C. HEATI NG TO 150 DEGREE C.
SI GNI FI CANTLY | NCREASES REACTI ON RATES FOR DECHLCRI NATI ON AND BO LS OFF THE WATER AND MANY VOLATI LE ORGANI CS
HELD WTH N THE SO L. THE WATER VAPCR AND VOLATI LE ORGANI CS USED ARE CAPTURED I N A CONDENCER AND CARBCN
VAPOR TRAP. AT THE END OF THE REACTI ON, THE SLURRY IS DRAI NED AND THE EXCESS REAGENT RECOVERED FOR RECYCLE.
THE SO L | S THEN WASHED SEVERAL TI MES USI NG A COUNTERCURRENT EXTRACTCOR, WH CH CYCLES CLEAN WASTE | NTO THE
SECONDARY WASH AND MOVES THE SECONDRY WASH WATER | NTO THE PRI MARY WASH. THI' S CONSERVES Rl NSE WATER AND

M N M ZES THE VOLUVE OF RI NSE REQUI RI NG ADDI TI ONAL TREATMENT.

RES| DUAL/ EFFLUENTS

THE PRI MARY WASH BECOMVES CONTAM NATED W TH REAGENT AND REACTI ON BYPRODUCTS FOLLOW NG MULTI PLE RI NSES OF
PROCESSES SO L BATCHES. THE PRIMARY WASH | S THEN M XED W TH RECYCLED DEWATERED REAGENT FROM THE

DECHLCORI NATI ON STEP. TH S REAGENT IS THEN USED FOR FURTHER DECHLORI NATI ON OF SO LS. CONTAM NATED WATER | N
THE REAGENT M XTURE | S BO LED OFF DURI NG THE SO L HEATI NG PHASE.

THE REAGENT USACE RATE | S APPROXI MATELY 5 GALLONS/ TON. TH S REAGENT MUST BE DI SPOSED OF AFTER IT IS
EXHAUSTED. | NCI NERATI ON OF THE REAGENT | S I NCLUDED | N THE COST ESTI MATE ($0. 50/ LB FOR H GH BTU LI QU DS).
SOME SCLI D RESI DUALS MAY BE GENERATED DURI NG CLEANUP, | NCLUDI NG SOMVE FI NE CLAYS AND SI LTS REMOVED BY

FI LTRATI ON DURI NG THE WASHI NG PROCESS.  THE VOLUME OF THESE MATERI ALS AND THEI R DI SPOSAL REQUI REMENTS ARE

Dl FFI CULT TO DETERM NE WTHOUT TESTING | T | S ESTI MATED THAT THE VOLUVE WLL BE SVMALL, AS THE SITE SO LS ARE
PREDCM NANTLY SANDS.

OPTI VAL SO L CHARACTERI STI CS

THE PROCESS OPERATES MOST EFFI CI ENTLY WHEN SO L MO STURE CONTENT | S BELOW 20% THE PROCESS W LL DECHLORI NATE
IN SO LS OF H GHER WATER CONTENT, BUT MORE TI ME AND FUEL ARE REQUI RED TO EVAPORATE THE ADDI TI ONAL WATER. | F
SO LS CONTAIN SI GNI FI CANTLY MORE THAN 20% MO STURE, A PRE- DEWATERI NG STEP MAY BE NECESSARY.

SANDY SO LS ARE PROCESSED MOST EFFECTI VELY I N THE APEG DECHLORI NATI ON SYSTEM  FI NE PARTI CLES (CLAYS, SILTS)
CAUSE PROBLEMS BY BECOM NG SUSPENDED | N THE EXCESS REAGENT REMOVED AT THE END OF THE I NI TI AL DECHLCORI NATI ON
STEP AND I N THE MULTI PLE STEP WATER RI NSE, WHERE THEY CAN BE DI FFI CULT TO REMOVE.

3.4.1 PUBLIC HEALTH AND ENVI RONVENTAL | MPACTS

THE | MPACTS ASSCOCI ATED W TH TH S ALTERNATI VE ARE LESS THAN THAT FOR ON-SITE I NCINERATION. SINCE IT IS A
CLOSED SYSTEM AIR EM SSI ONS FROM THE PROCESS | TSELF ARE NOT A PROBLEM  FUQ TI VE DUST AND ORGANI C
EM SSI ONS FROM MATERI AL EXCAVATI ON ARE THE PRI MARY CONCERN FOR ON- SI TE WORKERS.

HEALTH AND ENVI RONVENTAL | MPACTS FROM THESE RESI DUALS ARE LON  PUBLI C HEALTH RATING OF TH S ALTERNATI VE | S
THEREFORE HI GH.

THERE MAY BE SOVE M NOR UNAVO DABLE | MPACTS ASSOCI ATED W TH | MPLEMENTATI ON OF THI S ALTERNATI VE. THE
CONSTRUCTI ON OF A DECHLORI NATI ON SYSTEM W LL REQUI RE PREPARATI ON OF A ONE TO TWD ACRE STAG NG AND COPERATI ONS
AREA ADJACENT TO THE PROCESS AREA. NO SE AND TRAFFI C PROBLEMS SHOULD BE M NI MAL DURI NG OPERATI ON CF THE
DECHLORI NATI ON FACI LI TY AND WLL BE OF LI M TED DURATI ON.

THE OVERALL | MPACT OF THESE ACTI VI TIES ON PUBLI C HEALTH AND THE ENVI RONVENT WLL BE LON  ENVI RONMENTAL
I MPACT RATING CF THI S ALTERNATI VE | S THEREFCRE H GH.



3.4.2 COVPLI ANCE W TH ARARS

THE REGULATCORY REQUI REMENTS FCOR | MPLEMENTATI ON CF A FULL- SCALE DECHLCORI NATI ON SYSTEM ARE CONSI DERABLY LESS
COVPLEX THAN FOR COVPARABLY Sl ZED | NCI NERATI ON SYSTEMS.  THE DECHLORI NATI ON SYSTEM CPERATES AS A CLOSED
SYSTEM AND DCES NOT GENERATE SI GNI FI CANT Al R EM SSI ONS AS PRODUCT OF THE PROCESS. SOVE RESI DUALS MAY BE
GENERATED FROM THE DECHLORI NATI ON PROCESS, BUT THE QUANTI TY OF THESE EFFLUENTS | S ESTI MATED TO BE LOW DUE
TO THE H GH DEGREE OF RECYCLI NG OF WASH WATERS AND REAGENT. EXHAUSTED REAGENT CAN BE SHI PPED TO AN

I NCI NERATI ON FACI LI TY FOR DI SPCSAL.

AS WTH OTHER SO L EXCAVATI ON ALTERNATI VES, REGULATORY REQUI REMENTS W LL APPLY TO CONSTRUCTI ON CF STAG NG
AREAS FCOR SO L EXCAVATI ON, DEWATERI NG | F NECESSARY, AND STORAGE OF SO LS BEFORE AND AFTER PROCESSI NG

THE | NSTI TUTI ONAL RANKI NG FOR TH' S TECHNOLOGY IS H GH.

3.4.3 LONG- TERM EFFECTI VENESS AND PERVANENCE

BENCH AND PI LOT SCALE TESTING OF SO LS FROM THE MOUND | S NECESSARY TO EVALUATE THE PROCESS AND DETERM NE | TS
EFFI G ENCY. SO L SAMPLES, BEFORE AND AFTER TREATMENT AND CONDENSER LI QUI DS WOULD BE ANALYZED FOR LI NDANE AND
OTHER ORGANI C BYPRODUCTS. | NFOCRVATI ON FROM SUCCESSFUL BENCH- SCALE TESTI NG WOULD BE USED TO DETERM NE COSTS
AND TI ME ESTI MATES FOR THE LI NDANE DECHLORI NATI ON.

BECAUSE OF UNDEFI NED PROCESS VARI ABLES, RANKING OF TH S ALTERNATI VE FOR PERFORMANCE | S LOW

THE RELI ABILITY OF TH S TECHNOLOGY AT FULL- SCALE UNDER | MC SI TE CONDI TI ONS REVAI NS UNPROVEN.  DATA CURRENTLY
ARE ONLY AVAI LABLE FOR BENCH SCALE TESTS AND LI M TED PILOT STUDY TESTS. WH LE THE FEASIBILITY OF THE
PROCESS HAS BEEN ESTABLI SHED, PROBLEMS CAN BE EXPECTED DURI NG SCALE- UP TO FULL- SCALE OPERATI ON.

THE RELI ABI LI TY RANKING FOR THI S ALTERNATI VE | S LON

3.4.4 REDUCTION COF TOXICI TY, MOBILITY OR VOLUME

EFFLUENTS ARE RESI DUALS GENERATED BY THE KPEG PROCESS M GHT | NCLUDE SPENT REAGENT, AS WELL AS SOMVE EFFLUENTS
FROM THE SO L R NSING PROCESS, (E G, FILTERED FI NE PARTI CLES, SOVE WASHWATER RESI| DUALS) . THESE EFFLUENTS
CAN BE STORED I N CLOSED CONTAI NERS UNTI L THEY CAN BE SH PPED TO AN OFF-SI TE FACILITY FOR D SPCSAL. THE
RANKING OF TH' S ALTERNATI VE | S LOW

3.4.5  SHORT- TERM EFFECTI VENESS

APEG DECHLORI NATI ON SYSTEMS ARE CONSI DERED RELATI VELY SAFE. REACTI ONS OCCUR WTHI N A CLOSED SYSTEM AND
Rl SKS FROM THE PROCESS | TSELF ARE M NI MAL. POLYETHYLENE GLYCOL (PEGQ 1S NOT CONS| DERED HARMFUL, AND IS
CLEARED BY THE FDA FCR USE | N COMVERCI AL FOOD PREPARATI ONS.  RESI DUAL REACTI ON BYPRODUCTS, PRI MARY ETHERS,
ARE READI LY Bl ODEGRADABLE AND ARE CF LOW TOXI CI TY.

THE SAFETY RANKI NG FOR THI' S ALTERNATI VE | S MEDI UM

3.4.6 | MPLEMENTABI LI TY

NO DATA EXI ST ON THE POTENTI AL PROBLEMS ASSOCI ATED W TH | MPLEMENTATI ON.  RESEARCHERS ESTI MATE THAT FULL- SCALE
SYSTEMS CAN BE BUI LT USI NG EXI STI NG HEAVY | NDUSTRI AL EQUI PMENT. REAGENT-SO L M XI NG TANKS FOR 20- TON BATCHES
OF SO L CAN BE PROVI DED BY USI NG COMMERCI AL M XI NG TANKS USED | NT HE THE CHEM CAL | NDUSTRY. COUNTERCURRENT
EXTRACTI ON SYSTEMS ARE USED I N A NUMBER CF | NDUSTRI ES, | NCLUDI NG METAL PLATI NG AND FI NI SHI NG EXTRACTI ON
SYSTEMS CAN BE DESI GNED AND BU LT BY SEVERAL FI RVS.

| MPLEMENTABI LI TY RANKI NG FOR TH' S ALTERNATI VE | S MEDI UM

3.4.7 COST ANALYSI S

AN ACCURATE COST ANALYSI S FOR APEG TREATMENT OF LI NDANE CONTAM NATED SO LS AT | MC WLL LARCGELY DEPEND ON THE
RESULTS COF A PI LOT STUDY. UNKNOWN FACTCRS | NCLUDE THE FOLLOW NG



THE FORVATI ON AND | DENTI TY OF BREAKDOMN PRODUCTS
SO L CHARACTERI STI CS

MO STURE CONTENT OF SO L

DEWATERI NG | F NECESSARY

ACTUAL CONCENTRATI ONS OF LI NDANE | N MOUND

PI LOT STUDY COSTS

ok ®wNRE

TABLE 4 PRESENTS CAPI TAL, OPERATI ON AND NAI NTENANCE, AND TOTAL PROGRAM COST ESTI MATES FOR THI' S ALTERNATI VE
BASED ON SO L MASS OF 31,000 CUBI C YARDS (18,000 CuUBlI C YARDS IN THE MOUND AND 13,000 CUBIC YARDS OF sOL, 7
FOOT DEPTH, UNDER THE MOUND) AND A MAXI MUM SO L MJ STURE CONTENT OF 20% THESE COSTS HAVE NOT BEEN
SUBSTANTI ATED BY REAL EXPERI ENCE AND SHOULD BE USED FOR COMPARATI VE PURPCSES ONLY.

3.4.8 SUPPORT AGENCY ACCEPTANCE

TH' S ALTERNATI VE IS FAVORED | F Pl OLT PLANT TESTI NG | NDI CATES THAT SCALE-UP IS FEASI BLE. BY- PRCDUCT WATER AND
FI NES DI SPCSAL | SSUES CAUSE LESS CONCERN THAN THE REMOVAL ALTERNATI VE

3.4.9 COMMUNI TY ACCEPTANCE

THE COMMUNI TY WOULD ACCEPT THI S ALTERNATI VE | F ASSURANCES ARE AVAI LABLE THAT GROUNDWATER CONTAM NATION | S
AVO DED. AS LOAER TEMPERATURES ARE | NVOLVED THAN I N THE | NCI NERATOR ALTERNATIVE TH S | S THE PREFERRED
ON-SI TE DI SPOSAL METHCD.

#SCRA
4.0 SUMMVARY AND COWVPARI SON CF REMEDI AL ALTERNATI VES

A BRI EF SUMVARY OF EACH ALTERNATI VE FOLLOWG:

4.1 NO ACTI ON ( MONI TORI NG AND MAI NTENANCE COF EXI STI NG SYSTEM

THE SCOPE OF ACTIVI TI ES ASSCCI ATED W TH THI' S ALTERNATI VE | NCLUDES CONTI NUATI ON OF THE QUARTERLY MONI TORI NG
PROGRAM | MVEDI ATE REPAI R OF THE SI TE SECURI TY FENCE, POCSTI NG OF WARNI NG SI GNS AND THE LONG TERM MAI NTENANCE
OF SITE SECURI TY AND THE VEGETATI VE COVER OVER THE MOUND.

GROUNDWATER UPGRADI ENT OF THE DI SPOSAL MOUND NOW SHOAS NO DETECTABLE BHC-TECH. THI S | NDI CATES THAT THE SI TE
CLEANUP PROGRAM UNDERTAKEN | N 1980 WAS EFFECTI VE | N REMOVI NG CONTAM NATED MATERI ALS FCR THE GROUND AND
PLACI NG THEM UNDER THE ON- SI TE CLAY CAP.

GROUNDWATER DOWNGRADI ENT OF THE MOUND CONTAINS BHC- TECH. AT LOW CONCENTRATI ONS.  CONCENTRATI ON CF THE GAMVA
| SOVER (LI NDANE) | S WELL BELOW ESTABLI SHED MCL AND PROPCSED MCLG LEVELS; THAT IS, WELL BELOW PRESENT AND
PROPOSED FUTURE DRI NKI NG WATER STANDARDS. THERE ARE NO ESTABLI SHED STANDARDS FOR THE OTHER BHC | SOVERS,
HOMNEVER THE TOTAL CONCENTRATI ON OF ALL BHC | SOVERS HAS NOT EXCEEDED ONE QUARTER OF THE MCL FOR LI NDANE
THESE DATA PROVI DE PROOF THAT THE SI TE CLOSURE CONDUCTED I N 1980 HAS BEEN EFFECTI VE | N REDUCI NG GROUNDWATER
CONTAM NATI ON TO SAFE LEVELS.

| MPLEMENTATI ON OF THI S ALTERNATI VE MEETS SI TE REMED ATI ON OBJECTI VES.

TOTAL PRESENT WORTH COST OF TH' S ALTERNATI VE | S $159, 000.

4.2 OFF-SITE D SPOCSAL

THE SCOPE OF ACTI VI TI ES UNDER TH S ALTERNATI VE | NCLUDES EXCAVATI ON OF ALL CONTAM NATED SO L DI SPCSED | N THE
CAPPED MOUND (| NCLUDI NG AN ESTI MATED SEVEN FEET OF UNDI STURBED CONTAM NATED SO L UNDER THE MOUND) AND HAULI NG
AND DI SPCSI NG OF THI'S MATERI AL AT A RCRA APPROVED SECURE LANDFILL. AFTER THE SO L IS REMOVED, THE DI STURBED
PORTI ONS OF THE SI TE WOULD BE GRADED, COVERED W TH LCAM AND SEEDED.

DURI NG EXCAVATI ON, MEASURES W LL BE TAKEN TO PROTECT THE EXPOSED CONTAM NATED SO L FROM RAI NFALL PERCCLATI ON.

SOVE CONTAM NANT RELEASE TO THE ENVI RONMENT W LL BE UNAVO DABLE. TRUCK AND HEAVY EQUI PMENT  ACTIVITY WLL
CAUSE NO SE AND TRAFFI C | MPACTS LOCALLY.



THERE | S SOVE CONCERN THAT LIM TED SECURE LANDFI LL CAPACI TY WLL MAKE THI S ALTERNATI VE MORE DI FFI CULT ANDY OR
EXPENSI VE | N THE FUTURE.

TH S ALTERNATI VE WLL MEET SI TE REMEDI AL OBJECTI VES.
TOTAL PRESENT WORTH COST OF TH S ALTERNATI VE | S ESTI MATED AT $17, 354, 000.
4.3 I NCI NERATI ON

THE SCOPE OF ACTIVI TIES UNDER THI S ALTERNATI VE | NCLUDES EXCAVATI ON OF ALL CONTAM NATED SO L DI SPOSED I N THE
CAPPED MOUND (| NCLUDI NG AN ESTI MATED SEVEN FEET OF UNDI STURBED CONTAM NATED SO L UNDER THE MOUND) AND
PROCESSING TH'S SO L AT ONE OR MORE ROTARY KI LN I NCI NERATORS TO BE BROUGHT ONTO THE SITE. AFTER THE SOL IS
TREATED, TESTED AND DELI STED, SOVE CAN BE USED TO FILL THE DI STURBED PORTIONS OF THE SITE, THE REST  CAN BE
PLACED ELSEWHERE ONSI TE. ALL AREAS WHERE THE TREATED SO L | S PLACED WOULD BE GRADED, COVERED W TH LCAM AND
SEEDED.

DURI NG EXCAVATI ON, MEASURES W LL BE TAKEN TO PROTECT THE EXPOSED CONTAM NATED SO L FROM RAI NFALL PERCCLATI ON.
SOVE CONTAM NANT RELEASE TO THE ENVI RONVENT W LL BE UNAVO DABLE. SITE ACTIVITIES WLL CAUSE NO SE AND
TRAFFI C | MPACTS LOCALLY. THERE MAY ALSO BE SHORT TERM | MPACTS ON Al R QUALI TY.

FEASI BI LI TY OF THE | NCl NERATI ON PROCESS MUST BE CONFI RVED BY A PILOT PROGRAM  DURI NG OPERATI ON, THE
I NCI NERATI ON PROCESS MUST BE CAREFULLY CONTROLLED AND MONI TORED TO ASSURE MAXI MUM THERVAL DESTRUCTI ON W TH
M N MUM EM SSI ONS.

TOTAL PRESENT WORTH COST OF TH S ALTERNATI VE | S ESTI MATED AT $17, 684, 000.
4.4  ON SI TE TREATMENT

THE SCOPE OF ACTIVI TIES UNDER THI S ALTERNATI VE | NCLUDES EXCAVATI ON OF ALL CONTAM NATED SO L DI SPOSED I N THE
CAPPED MOUND (| NCLUDI NG AN ESTI MATED SEVEN FEET OF UNDI STURBED CONTAM NATED SO L UNDER THE MOUND) AND
TREATING THIS SO L WTH A HEATED ALKALI NE REAGENT CONSI STI NG OF POTASSI UM HYDROXI DE I N A SOLUTI ON OF
PCLYETHYLENE GLYCOL AND DI METHYL SULFOXIDE. THE END PRODUCTS ARE DECHLCRI NATED ORGANI CS WH CH ARE RI NSED
FROM THE SO L. THE RELATIVELY SVALL VOLUMES OF REAGENT AND RI NSE WASTE ARE THEN DI SPCSED OF AT AN | NDUSTRI AL
WASTE TREATMENT FACILITY. AFTER THE SO L | S TREATED, TESTED AND DELI STED, SOMVE CAN BE USED TO FI LL THE

DI STURBED PORTI ONS OF THE SITE; THE REST CAN BE PLACED ELSEWHERE ONSI TE. ALL AREAS WHERE THE TREATED SO L IS
PLACED WOULD BE CGRADED, COVERED W TH LOAM AND SEEDED.

FEASIBILITY OF TH S PROCESS | S QUESTI ONABLE AND MUST BE CONFI RMED BY PILOT TESTI NG
IF THE PROCESS | S FEASI BLE, |IT WLL MEET SI TE REMEDI AL OBJECTI VES.

TOTAL PRESENT WORTH COST OF TH S ALTERNATI VE | S ESTI MATED AT $6, 802, 000.

4.5  SELECTI ON OF RECOMVENDED PROGRAM

TABLE 5 | S A COVPARATI VE SUMVARY OF THE FOUR REMEDI AL ALTERNATI VES.

4.6 ALL OF THE ALTERNATI VES ARE CAPABLE OF MEETI NG SI TE REMEDI AL OBJECTI VES.

THE POTENTI AL FOR HUVAN CONTACT AND FOR M GRATI ON OF CONTAM NANTS | NTO THE GROUNDWATER CR TO OFF- SI TE
LOCATI ONS, THOUGH LOW | S PRESENT | F CONTAM NATED MATERI ALS MJUST BE EXPCSED OR HANDLED. THE NMAI NTENANCE
ALTERNATIVE | S THE ONLY ONE WHI CH DCES NOT | NVOLVE REEXPOSI NG AND HANDLI NG THE CONTAM NATED SA L.

THE PROCESS PARAMETERS, AND THEREFORE THE FEASI BI LI TY, OF THE O\ S| TE TREATMENT ( DECHLORI NATI ON) ALTERNATI VE
ARE NOT WELL DEFI NED WHEN COMPARED TO THE OTHER ALTERNATI VES. FOR TH S REASON, THE OVERALL RANKI NG CF TH' S
ALTERNATI VE | S THE LOAEST OF THE FQUR

I NCI NERATI ON | S RELI ABLE WHEN PROPERLY DESI GNED AND OPERATED. THE TECHNCOLOGY |'S PROVEN AND |'S BECOM NG
READI LY AVAI LABLE. A PGCSI Tl VE CONSI DERATI ON | S THAT CONTAM NATI ON WOULD BE DESTROYED YI ELDI NG CLEAN SO L AND
LI TTLE ASH. THE PROCESS | S EXPENSI VE AND NOT W THOUT SQOVE SHORT TERM ENVI RONMVENTAL RI SK



OFF- SI TE D SPOSAL CARRI ES THE ADVANTAGE THAT THE CONTAM NATED MATERI ALS ARE REMOVED FROM THE SI TE AND, AFTER
THE REMOVAL PROCESS, WOULD NOT PCSE ANY ENVI RONMVENTAL THREAT TO THE LOCAL AREA. THE CONTAM NATED MATERI ALS
WOULD CARRY A LOW RI SK OF THREATENI NG THE ENVI RONVENT AT THE ULTI MATE DI SPCSAL SITE. TH S CPTION IS
CURRENTLY VERY EXPENSI VE AND | S NOT ENCOURAGED BY EPA. AS SECURE LANDFI LL SPACE BECQOVES | NCREASI NGLY RARE,
RESTRI CTI ONS WLL BE PLACED ON TH S TYPE CF DI SPCSAL AND THE COST WLL CONTI NUE TO | NCREASE. A NOVEMBER 1988
BAN ON LANDFI LLI NG OF CERTAI N LI STED MATERI ALS, | NCLUDI NG SO L CONTAM NATED W TH LI NDANE, MAY ELI M NATE TH S
AS A PRACTI CAL ALTERNATI VE.

THE MAI NTENANCE ALTERNATI VE MEETS SI TE REMEDI AL CBJECTI VES AT THE LEAST COST AND LOW ENVI RONMENTAL RI SK. THE
CAPPI NG SYSTEM WAS CONSTRUCTED | N 1980 | N ACCORDANCE W TH REGULATI ONS PROPCSED AT THE TI ME.  ALTHOUGH THE
CONTAM NATED MATERI ALS REMAI N ONSI TE, THE CLAY CAPPI NG SYSTEM PREVENTS PHYSI CAL CONTACT W TH CONTAM NANTS AND
PREVENTS TRANSFER OF CONTAM NATI ON TO THE GROUNDWATER TABLE. THE ONGO NG MONI TORI NG PROGRAM HAS PROVEN THE
EFFECTI VENESS OF TH' S SYSTEM AND HAS CONSI STENTLY DEMONSTRATED THAT GROUNDWATER CONTAM NATI ON |'S WELL BELOW
DRI NKI NG WATER STANDARDS.  CONTI NUATI ON CF THE MONI TORI NG PROGRAM W LL G VE EARLY | NDI CATION | F THE CAPPI NG
SYSTEM HAS FAI LED TO THE EXTENT THAT THE GROUNDWATER | S THREATENED. A CONTI NGENCY PLAN TO REPAI R OR REPLACE
THE CAP CAN BE ENACTED BEFORE COFF- SI TE RECEPTORS ARE THREATENED. AS THE AQUI FER HAS NOT BEEN COR IS NOT

BEI NG | MPACTED BY CONTAM NATED M GRATI ON THE RI SK | NVOLVED | N THE TREATMENT OF THE BHC WAS NOT' FOUND TO BE AS
PROTECTI VE OF THE ENVI RONMENT AS LEAVI NG THE CAPPED MOUND  UNDI STURBED. THE MONI TORI NG AND MAI NTENANCE
ALTERNATI VE | S SELECTED AMONG PROTECTI VE, ARAR ATTAI NI NG COST- EFFECTI VE ALTERNATI VES BY A DETERM NATI ON COF
VWH CH CPTI ON BEST BALANCES THE | NEVI TABLE TRADECFFS  AMONG THE ALTERNATI VES | N TERVE OF LONG TERM

EFFECTI VENESS AND PERVANENCE, THE REDUCTION IN TOXICI TY, MOBILITY OR VOLUVE AFFORDED THROUGH TREATMENT,

SHORT- TERM EFFECTI VENESS, | MPLEMENTABI LI TY, AND COST, ALSO VEI GH NG THE STATUTORY PREFERENCE FOR TREATMENT
AS A PRI NCI PAL ELEMENT, AND CONSI DERI NG SUPPORT AGENCY AND COMMUNI TY ACCEPTANCE.

THE MAI NTENANCE ALTERNATI VE | S THE RECOMVENDED PROGRAM FOR ALL OF THESE REASONS.

4.7 | N SUMVARY, THE RECOMMENDED ALTERNATI VE |'S THE MONI TORI NG AND MAI NTENANCE OF THE EXI STI NG SYSTEM
ALTERNATI VE BASED ON THE FOLLON NG CRI TER A:

4.7.1 - OVERALL PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONMENT
THE MANI NTENANCE ALTERNATI VE W LL PROVI DE ADEQUATE
PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONVENT DUE TO
THE LOW SCOLUBI LI TY AND MBI LITY OF BHC- TECH | N WATER
AND SO L. | T DOES NOT | NVOLVE HANDLI NG OF THE
CONTAM NATED SO L AND AVA DS HUMAN EXPCSURE AND
M GRATI ON TO OFF- SI TE LOCATI ONS.

4.7.2 - COWPLI ANCE W TH ARARS - THE RECOMVENDED ALTERNATI VE
WLL MEET ALL OF THE APPLI CABLE OR RELEVANT AND
APPROPRI ATE REQUI REMENTS OF OTHER FEDERAL AND STATE
ENVI RONMENTAL LAWS. THE SYSTEM HAS DEMONSTRATED

EFFECTI VENESS AT MEETI NG MCL' S AND THE PROPCSED MCLG S.
SEE TABLE 6.

4.7.3 - LONG TERM EFFECTI VENESS AND PERVMANANCE - THE PREFERRED
ALTERNATI VE | S BELI EVED TO AFFORD A PERVANENT ADEQUACY
AND RELI ABILITY. |F PROBLEMS ARI SE AN UPGRADED CAP CAN
BE | NSTALLED I N THE FUTURE BASED UPCN | NFORMATI ON
SUPPLI ED BY THE MONI TORI NG SYSTEM  THI S CONTI NGENCY
PLAN WLL PROVI DE FURTHER SECURI TY | F THE EARLY WARN NG
SYSTEM I NDI CATES I T | S REQUI RED.

4.7. 4 - REDUCTION OF TOXICI TY, M3BILITY OR VOLUME - THE
ALTERNATI VE ADEQUATELY PREVENTS MOBI LI TY OF BHC- TECH.
DUE TO THE LOWWATER | NFI LTRATI ON THROUGH THE CAP, THE
H GH ADSORBANCY OF BHC ON THE ORGANI C PORTI ON CF THE
SO L AND THE LOWN SOLUBI LI TY OF THE CONTAM NANT | N WATER
NO CPPORTUNI TY | S ALLONED FOR M GRATI ON OR EXPOSURE DUE
TO MOVEMENT OF THE SO L. SLOW DECOWPCSI TI ON OF BHC DUE



TO M CRCBI AL ACTIVITY WLL REDUCE THE CONCENTRATI ON OVER
TI ME.

4.7.5 - SHORT- TERM EFFECTI VENESS - THE PREFERRED OPTI ON
PREVENTS ANY ADVERSE | MPACTS UPON THE HUVAN HEALTH OF
THE COMMUNI TY OR WORKERS AS FURTHER EXPOSURE | S AVA DED.
OTHER ALTERNATI VES WOULD REQUI RE EXCAVATI ON,
TRANSPORTI ON OR REDI SPCSAL.

4.7.6 - | MPLEMENTABI LI TY - THE RECOMVENDED REMEDY REQUI RES NO
FURTHER | MVEDI ATE ACTI ON TO COVPLETE.  ANALYTI CAL SAMPLE
PO NTS AND PROCEDURES ARE ESTABLI SHED, SECURI TY SYSTEMS
ARE | N PLACE, THE PERFORVANCE | S PROVEN, NO FURTHER
PERM TS CR CFF- SI TE ACTI ONS ARE REQUI RED FROM OTHER
AGENC! ES.

4.7.7 - COST - THE CAPI TAL FOR THE PREFERRED " NO- ACTI ON!
ALTERNATI VE CONSI STS OF A CONTI NGENCY FUND FCR FUTURE
REPAI RS, MONI TORI NG AND REPLACEMENT. THE PRESENT WORTH
OF A 30 YEAR PROGRAM AT A 10% DI SCOUNT RATE | S $159, 000.
TH'S I'S LESS COSTLY THAN THE OTHER CPTI ONS BY FROM $6. 6
M LLION TO $17.5 M LLI ON ON A PRESENT WORTH BASI S.

4.7.8 - | NDI ANA DEPARTMENT OF ENVI RONMENTAL MANAGEMENT
ACCEPTANCE - AFTER REVI EW NG AND COMVENTI NG ON THE RI/ FS
AND CLCSE I NTERACTION IN THE R STAGES | DEM CONCURS W TH
THE SELECTED REMEDY.
4.7.9 - COVMWUNI TY ACCEPTANCE - COMMVENTS RECEI VED DURI NG THE
SETTING OF THE RI/FS WORK PLAN | NDI CATED LOCAL SUPPCRT
FOR THE PRCPCSED REMEDY. NO NEGATI VE COMVENTS WERE
RECEI VED ON TH S ALTERNATI VE. COMMENTS WERE | N FAVOR OF
NOT REEXPOSI NG THE LOCAL PCPULATI ON TO THE CONTAM NATED SO L.

#RP
5.0 RECOMVENDED PROGRAM

5.1 GENERAL

THE NO ACTI OV MAI NTENANCE PROGRAM RECOMMENDED FOR THE SI TE | NVOLVES SYSTENMATI C MONI TORI NG BACKED UP BY A
CONTI NGENCY PLAN CF ACTI ON.  THE PROGRAM CBJECTI VES ARE TQO

* CONFI RM THAT THE CLOSURE SYSTEM CONTI NUES TO PREVENT TRANSFER
CF CONTAM NATI ON TO THE GROUNDWATER

* PROVI DE EARLY WARNI NG SHOULD CAPPI NG SYSTEM FAI LURE OCCUR.
* ESTABLI SH A CONTI NGENCY PLAN FOR CAP REPAI R OR REPLACEMENT.
5.2 MONI TORI NG PROGRAM

THE ON- GO NG QUARTERLY MONI TORI NG SHOULD CONTI NUE UNTI L DECEMBER 2010 (30 YEARS AFTER CLOSURE WAS COWPLETED
I'N 1980) AND SO NOTED I N THE DEED FOR THE PRCPERTY.

MAJOR ELEMENTS OF THI S PROGRAM | NCLUDE:
* QUARTERLY CAP | NSPECTI ON; MAI NTENANCE OF VECETATI VE COVER AS NECESSARY.
* SAMPLI NG OF UPGRADI ENT VELLS PW1, B-1 AND B-2 WTH ANALYSI S

CONDUCTED FOR BHC | SOMERS.  ( SEM - ANNUAL SAMPLI NG FOR NEXT 5
YEARS, ANNUAL THEREAFTER UNTIL YEAR 2010).



* SAMPLI NG OF DOMNGRADI ENT VELLS B-9A, B-10A AND B-11A WTH
ANALYSI S CONDUCTED FCR BHC | SOVERS.  ( SEM - ANNUAL SAMPLI NG FOR
NEXT 5 YEARS, ANNUAL THEREAFTER UNTIL YEAR 2010).

* ANNUAL REPCRTI NG CF MONI TORI NG RESULTS TO THE STATE OF | NDI ANA.

* A REVI EWOF THE RESULTS OF THE REMEDI AL ACTION WLL BE
CONDUCTED W TH | DEM AND THE U. S. EPA AT THE END OF EACH
FI VE PERI CD.

AN ESTI MATE OF THE COST OF TH S PROGRAM EXPRESSED | N DECEMBER 1987 DOLLARS, APPEARS IN TABLE 7. TH' S COST
ESTI MATE | NCLUDES AN ALLOMNCE FOR REPLACEMENT OF THE FENCE SURRCUNDI NG THE DI SPCSAL MOUND HALFWAY  THROUGH
THE MONI TORI NG PERI CD.

5.3  CONTI NGENCY PLAN

THE MONI TORI NG PROGRAM W LL G VE EARLY WARNI NG SHOULD THE CLAY CAP OVER THE MOUND FAI L. PREVAI LI NG

CONTAM NANT LEVELS | MVEDI ATELY DOANGRADI ENT OF THE MOUND ARE WELL BELOW THE MCL/ MCLG ACCEPTABLE DRI NKI NG
WATERS LEVELS. SHOULD CONTAM NATI ON REACH THE MCLG LEVEL OR SHOW A CONSI STENT, SI GNI FI CANT ( ORDER OF

MAGNI TUDE) RI SE ABOVE PREVAI LI NG LEVELS PREVAI LI NG OVER MORE THAN TWO MONI TORI NG PERI CDS, ADDI Tl ONAL

SAMPLES WLL BE TAKEN TO DETERM NE | F REMEDI AL ACTI ON MAY BE NECESSARY BECAUSE CF THE VARI ABI LI TY | NHERENT I N
SAMPLI NG AND | N LABCRATORY ANALYTI CAL TECHNI QUES, I T IS NOT PCSSI BLE TO PROPOSE CBJECTI VE CRI TERI A FOR

I NI TI ATI NG CAP REPAI R, DATA MJUST BE EVALUATED I N THE CONTEXT OF PREVI QUS DATA AND JUDGEMENT MJST BE APPLI ED
PRI OR TO I NI TI ATI NG ACTI ON.

REMEDI AL ACTI ON WOULD DEFI NI TELY BE NECESSARY ANY TI ME THE QUARTERLY | NSPECTI ON SHOAS SLUMPI NG OR ERCSI ON AT
ANY LCCATI ON ON THE CAP.

I F LOCALI ZED FAI LURE | S OBVI QUS, THE RECOMVENDED ACTION IS TO EXPOCSE AND REPAI R THE CLAY IN THE AREA OF THE
FAI LURE. AFTER REPAI RS ARE MADE, THE VECETATI VE COVER WOULD ALSO BE RESTCRED.

I F NO FAI LURES ARE OBVI QUS AND THE DATA DEMONSTRATE THAT TRANSPORT OF THE CONTAM NANTS TO THE GROUNDWATER | S
OCCURRI NG, THEN REPLACEMENT OF THE CAP WOULD BE NECESSARY. THE MOST EFFECTI VE MEANS OF DO NG THI S UNDER
THESE C RCUMBTANCES | S TO STRI P THE VEGETATI VE COVER, LEAVI NG THE COWON FI LL OVER THE CLAY, TO I NSTALL A

H GH DENSI TY PCLYETHYLENE MEMBRANE OVER THE ENTI RE MOUND, THEN | NSTALL A NEW VEGETATI VE COVER OVER THE
VEMBRANE.

THE MEMBRANE COVER SYSTEM WOULD CONSI ST OF SI X | NCHES OF SAND ON THE SI DES OF THE MEMBRANE, W TH SI X | NCHES
OF COWDON FILL AND SI X | NCHES OF SEEDED LOAM OVER THE TOP LAYER OF SAND. SI X I NCHES OF CLAY BENEATH THE
MEMBRANE | S NECESSARY TO PROVI DE AN | MPERVI QUS BEDDI NG AND TO PROTECT THE MEMBRANE FROM SHARP STONES CR OTHER
POTENTI ALLY DAMAG NG MATERI ALS I N COWON FI LL. THE REMAINING FI LL AND LOAN ARE NECESSARY  TO SUSTAIN THE
VEGETATI VE COVER

A REVI EWCF THE RESULTS OF THE REMEDI AL ACTI ON WLL BE CONDUCTED WTH | DEM AND THE U. S. EPA AT THE END COF
EACH FI VE YEAR PER OD COMVENCING WTH THE SIGNING OF THI'S ROD. THE NEED FOR SUCH A REVIEW THE RESULTS OF
EACH REVI EW AND ANY ACTI ONS REQUI RED AS A RESULT OF SUCH REVI EWW LL BE REPORTED TO CONGRESS AS REQUIRED I N
THE SUPERFUND AMENDMVENTS REAUTHORI ZATI ON ACT SECTI ON 121(C).



TABLE 1
NO ACTI ON ALTERNATI VE
(MONI TORI NG AND MAI NTENANCE OF EXI STI NG SYSTEM

CAPI TAL COST
NO I NI TI AL CAPI TAL COSTS ASSOCI ATED
WTH TH S ALTERNATI VE

CPERATI ON AND VAl NTENANCE COST

CAP | NSPECTI ON, MOWN' NG REPAI RS $10, 000
SAMPLI NG & ANALYSI S SEE BELOW
RECORD KEEPI NG AND REVI EW 5, 000
SUBTOTAL ANNUAL O&M $15, 000
ALLOMNCE FOR REPLACEMENT OF FENCE I N 15 YEARS $20, 000

SAVPLI NG AND ANALYSI S ( SEM - ANNUAL FCR FI RST 5
YEARS, ANNUAL THEREAFTER THROUGH YEAR 2010)
PRESENT WORTH (10% = ($2000 X 3.791) + (($1000
X 8.20)/1.610) = $13, 000
30- YEAR PRESENT WORTH (10% :
TOTAL O8M COST ($15,000 X 9.427) + ($20,000 X 0.2394)
$141, 000 + $5, 000 + $13, 000 = $159, 000

TOTAL NO ACTI ON PROGRAM COST: $159, 000



TABLE 2

CFF- SI TE DI SPOSAL ALTERNATI VE

CAPI TAL COST
EXCAVATI ON $ 220,000
BACKFI LL 125, 000
SAVPLI NG AND ANALYSI S 594, 000
TRANSPORT, PROCESSI NG AND DI SPOSAL 12, 400, 000
SUBTOTAL $13, 339, 000
ENG NEER NG ( 15% 2,001, 000
CONTI NGENCY ( 15% 2,001, 000
$17, 341, 000

CPERATI ON AND MAI NTENANCE COST

POST- CLOSURE MONI TORI NG (5 YEARS SEM - ANNUAL,

25 YEARS ANNUAL) 30- YEAR PRESENT WORTH (10%

($2,000 X 3.791) + (($1,000 X 9.077)/1.610) = $13, 000

TOTAL OFF-SI TE DI SPOSAL PROGRAM COST

$17, 341,000 + $13,000 = $17, 354, 000



TABLE 3
I NCI NERATI ON
CAPI TAL COST
31, 000 CUBI C YARDS CONTAM NATED SO L

EXCAVATI ON $ 96,000
CPERATI ONS AREA 232, 000
TREATMENT PROCESS 10, 311, 000
FUEL AND ELECTR O TY 1, 380, 000
REPLACEMENT CF SO LS 14, 500
RES| DUALS DI SPOSAL 341, 000
LOAM 1' 31, 000
SEED 2, 000
MONI TORI NG 408, 000
SUBTOTAL $12, 946, 000
PI LOT (5% 647, 000
SUBTOTAL $13, 593, 000
ENG NEERI NG ( 15% 2, 039, 000
CONTI NGENCY (15% 2, 039, 000
TOTAL $17, 671, 000

OPERATI ON AND NMAI NTENANCE COST

POST- CLOSURE MONI TORI NG (5 YEAR SEM - ANNUAL AND
25 YEARS ANNUAL)

30- YEAR PRESENT WORTH (10%)
($2,000 X 3.791) + (($1,000 X 9.077)/1.610) $13, 000
TOTAL | NCI NERATI ON PROGRAM COST

$17, 671,000 + $13,000 = $17, 684, 000



TABLE 4

CHEM CAL TREATMENT ( DECHLORI NATI ON) ALTERNATI VE

31, 000 CUBI C YARDS CF SO L

CAPI TAL COST

S| TE PREPARATI ON $
SO L EXCAVATI ON AND HANDLI NG

PROCESS 3

SO L REPLACEMENT, LOAM & SEED
WASTE DI SPOCSAL
MONI TCRI NG

SUBTOTAL $4,

Pl LOT STUDY (5%

SUBTOTAL $5,

ENG NEERI NG ( 15%
CONTI NGENCI ES ( 15%

TOTAL $6

OPERATI ON AND MAI NTENANCE COSTS
POST- CLOSURE MONI TORI NG (5 YEARS SEM - ANNUAL &
25 YEARS ANNUAL)
30 - YEAR PRESENT WORTH (10%
($2,000 X 3.791) + (($1,000 X 9.077)/1.610)
TOTAL CHEM CAL TREATMENT PROGRAM OCST

$6, 789, 000 + $13, 000 = $6, 802, 000

208, 000
217,000
592, 000
513, 000
374, 000
70, 000

974, 000

249, 000

223, 000

783, 000

783, 000

789, 000

$13, 000



TABLE 5

SUMVARY OF REMEDI AL ACTI ON ALTERNATI VES

CRI TERI A RANKI NG

PUBLI C HEALTH ENVI RONVENTAL

COVPLI ANCE W TH ARARS
TECHNI CAL FEASI BI LI TY

LONG TERM EFFECTI VENESS
AND PERVANENCE

REDUCTI ON CF TOXI A TY,
MOBI LITY CR VOLUMVE

SHORT- TERM EFFECTI VENESS

| MPEMENTABI LI TY

cosT

| DEM ACCEPTANCE

COVMUNI TY ACCEPTANCE

MONI TCRI NG

MAI NTAI N EXI STI NG
CLOSURE SYSTEM
CONTI NUE

MONI TORI NG

OF THESE MATERI ALS
AT SECURE LANDFI LL

H CGH

H GH

H CH

H CGH

H GH
H GH
$159, 000
H CGH

MCL/ MCLG LEVELS
ARE PRESENTLY
ATTAINED I'N
GROUNDWATER

MONI TCRI NG
PROVI DES
EARLY WARNI NG
I'N UNLI KELY
EVENT OF
COVPLETE CAP
FAl LURE.

OFF- SI TE DI SPOCSAL
EXCAVATE MOUND
AND CONTAM NATED
SO LS BENEATH.
HAUL AND DI SPCSE

MEDI UM

LOW

H GH

MEDI UM

VEDI UM

VEDI UM

$17, 354, 000
LOW

LANDFI LL SPACE
BECOM NG
RESTRI CTED.

ALTERNATI VE

I NVOLVES
REEXPCSI NG
CONTAM NATED
MATERI ALS.



TABLE 5

SUMVARY OF REMEDI AL ACTI ON ALTERNATI VES

CRI TERI A RANKI NG

PUBLI C HEALTH ENVI RONVENTAL

COVPLI ANCE W TH ARARS

TECHNI CAL FEASI BI LI TY

LONG TERM EFFECTI VENESS
AND PERVANENCE

REDUCTI ON CF TOXI A TY,
MOBI LITY CR VOLUMVE

SHORT- TERM EFFECTI VENESS

| MPEMENTABI LI TY

cosT

| DEM ACCEPTANCES

COVMUNI TY ACCEPTANCE

I NCI NERATE
MOUND AND
CONTAM NATED
SO LS BENEATH
IN ON-SI TE
ROTARY KI LN

MEDI UM

VEDI UM

H GH

H GH

VEDI UM
VEDI UM
$17, 684, 000

VEDI UM

PI LOT WORK
REQU RED TO
CONFI RM

FEASI BI LI TY.
CLOSE OPERATOR
ATTENTION | S
REQUI RED.

LOW
ALTERNATI VE

I NVOLVES
REEXPCSI NG
CONTAM NATED
MATERI ALS.

ON-SITE
TREATMENT
DECHLCORI NATI ON
OF MOUND AND
UNDERLYI NG SO L
USI NG ALKALI NE
POLYETHYLENE
GYCAL PROCESS

H GH

H GH

LOW

LOW

MEDI UM
MEDI UM
$6, 802, 000

MEDI UM
FEASIBILITY IS
QUESTI ONABLE
AND MUST BE
DETERM NED BY
PI LOT STUDI ES.

MEDI UM
ALTERNATI VE

I NVOLVES
REEXPCSI NG
CONTAM NATED
MATERI ALS.



TABLE 6
NO ACTI ON ALTERNATI VE
(MONI TORI NG AND MAI NTENANCE OF EXI STI NG SYSTEM

CAPI TAL COST
NO I NI TI AL CAPI TAL COSTS ASSCCI ATED
WTH TH S ALTERNATI VE

OPERATI ON AND NMAI NTENANCE COST

CAP | NSPECTI ON, MOW NG REPAI RS $10, 000
SAMPLI NG & ANALYSI S SEE BELOW
RECCORD KEEPI NG AND REVI EW 5, 000
SUBTOTAL ANNUAL O&M $15, 000
ALLOMNCE FOR REPLACEMENT COF FENCE I N 15 YEARS $20, 000

SAVPLI NG AND ANALYSI S ( SEM - ANNUAL FCR FI RST 5
YEARS, ANNUAL THEREAFTER THROUGH YEAR 2010)
PRESENT WORTH (10% = ($2000 X 3.791) + ((1000
X 8.20)/1.610) =

30- YEAR PRESENT WORTH (109% :

TOTAL C&M COST ($15,000 X 9.427) + ($20,000 X 0.2394)
$141, 000 + $5,000 + 13,000 = $159, 000

TOTAL NO ACTI ON PROGRAM COST: $159, 000



ATTACHVENT 1.
TERRE HAUTE - EAST PLANT - - - BHC CONCENTRATI ONS | N GROUNDWATER SAMPLES DOCUMENTS REVI EVED

I AM BASI NG MY DECI SI ON PRI MARI LY ON THE FOLLOW NG DOCUVENTS DESCRI BI NG THE ANALYSI S OF COST- EFFECTI VENESS OF
REMEDI AL ALTERNATI VES FCR THE | MC SI TE:

1. P. E. LAMOREAUX AND ASSOCI ATES (PELA), "THE | MPACT OF WASTE
DIl SPCSAL PRACTI CES ON THE HYDROGEQLOG C SYSTEM AT | MC EAST
PLANT, TERRE HAUTE, | NDI ANA". MARCH 1980

2. CAWMP DRESSER & MCKEE, INC. (CDV, "WASTE DI SPOSAL ALTERNATI VES
FOR THE EAST PLANT SITE'. MNAY 1980

3. CAWMP DRESSER & MCKEE, INC. (CDM, "PLANS AND SPECI FI CATI ONS FOR
| NTERNATI ONAL M NERALS AND CHEM CAL CORPORATI ON, TERRE HAUTE,
I NDI ANA" . JULY 1980

4. ECOLOGY AND ENVI RONMVENT | NC. (E&E), " GROUNDWATER CONTAM NATI ON
STUDY, | NTERNATI ONAL M NERALS & CHEM CAL CORPCRATI ON, TERRE
HAUTE, | NDI ANA". FIELD | NVESTI GATI ONS OF UNCONTROLLED
HAZARDQUS WASTE SI TES, TASK REPORT TO THE ENVI RONMENTAL
PROTECTI ON AGENCY, CONTRACT NO. 68-01- 06056

5. P. E. LAMOREAUX AND ASSOCI ATES (PELA), GROUND WATER MONI TORI NG
PROGRAMS FOR | MC EAST PLANT WASTE PROPCSAL MCOUND, TERRE HAUTE,
I NDI ANA" . JUNE 16, 1981

6. P. E. LAMOREAUX AND ASSOCI ATES ( PELA), "MONI TORI NG VELL
I NSTALLATI ON FOR THE | MC EAST PLANT WASTE DI SPOCSAL MOUND, TERRE
HAUTE, | NDI ANA". JUNE 16, 1981

7. WESTON- SPER, "SI TE ASSESSMENT FOR | MC, TERRE HAUTE, | NDI ANA".
FEBRUARY 1985

8. CAWP DRESSER & MCKEE, INC. (CPM, "DRAFT REMEDI AL
I NVESTI GATI ON, | MC EAST PLANT SI TE, TERRE HAUTE, | NDI ANA,
AUGUST 1987.

9. JACOBS ENG NEERI NG GROUP | NC., EVALUATI ON OF REMEDI AL
I NVESTI GATI ON DRAFT REPORT, EPA, REG ON V CONTRACT NO
68-01- 7351 WORK ASSI GNMENT NO 491, TES |V PREPARED BY METCALF
& EDDY, | NC. OCTOBER 1987.

10. CAMWP DRESSER & MCKEE, INC. (CDM, REMEDI AL | NVESTI GATION, | MC
EST PLANT SI TE, TERRE HAUTE, | NDI ANA, JANUARY 1988.



